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ABSTRACT
A DESIGN DECISION SUPPORT SYSTEM MODEL 
FOR THE WET SPACE RENOVATION OF 
THE RESIDENCES USED BY ELDER PEOPLE
Yaprak Sağdıç 
Ph.D. in
Interior Architecture and Environmental Design 
Supervisor; Assist. Prof. Dr. Halime Demirkan 
December, 1997.
Elderly people have many limitations in physical and intellectual capabilities due 
to aging process and they do many renovations in their houses, especially in 
wet spaces. It is observed that these renovatiohs are. hot satisfactory from 
ergonomics point of view. Therefore, a field research is conducted among the 
Turkish elderly people in order to define the variables influencing the renovation 
decisions of elderly people. The results are compared with the suggestions of 
design guide books to determine the differences in renovation decisions. Finally, 
a framework for a design decision support system model is developed for the 
wet space renovation of the residences of elderly people.
Keywords: Elderly, Environment, Wet Spaces, Design Decision Support System.
ÖZET
YAŞLILARIN EVLERİNDEKİ ISLAK MEKANLARIN YENİLENMESİNE YÖNELİK 
BİR TASARIM KARAR DESTEK SİSTEM MODELİ ÇATISI
Yaprak Sağdıç 
Doktora Derecesi
İç Mimarlık ve Çevre Tasarımı Bölümü 
Tez Yöneticisi: Yrd. Doç. Dr. Halime Demirkan 
Aralık, 1997.
Yaşlıların, yaşlanma süreci nedeni ile pek çok fiziksel ve zihinsel etkinlikleri kısıtlan­
maktadır ve yaşlılar evlerinin özellikle ıslak mekanlarında çeşitli değişiklikler yap­
maktadırlar. Bu yeniliklerin ergonomik açıdan yeterli derecede tatmin edici 
olmadıkları gözlenmiştir. Bu nedenle, yeniliklerin karar aşamasına etki eden 
değişkenlerin belirlenebilmesi amacı ile Türk yaşlıları arasında bir alan araştırması 
düzenlenmiştir. Bu araştırmadan elde edilen sonuçlar özürlüler için tasarım kita­
plarının önerileriyle karşılaştırılmıştır ve farklılıklar saptanmıştır. Sonuç olarak 
yaşlıların evlerindeki ıslak mekanların yenilenmesine yönelik bir tasarım karar 
destek sistem modeli için bir iskelet çalışması gerçekleştirilmiştir.
Anahtar SözcüklenYaşlı, Çevre, Islak Mekan, Tasarım Destek Sistemi.
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1. INTRODUCTION
Aging affects not only the population makeup of a country, but also several 
socially crucial interaction areas. Krishnan and Mahadevan (1992) explain these 
areas in two different levels development. The developed countries w ith their 
universal old age pension plans, social programs and medicare have many com­
plex economic problems facing them. The developing countries, on the other 
hand, are unable to aid their elderly in a meaningful manner and are depen­
dent on that great social institution, the family for the care of these people w ho 
are full of experience and wisdom.
Krishnan and Mahadevan (1992) state that the developed countries can learn a 
lot from the developing countries in the care of the elderly. Sometimes it is not 
medicare, or high tech hospitals that m atter. It is the love and affection that the 
members of the family can bestow on an older person that may matter most.
1.1. Problem Definition
Although some might claim that design for the fit and young will often be unsat­
isfactory from ergonomics point of view for the elderly people, design w ith 
elderly people in mind does not exclude younger people from using the
products and environments (Whiteley, 1993; Papanek, 1984). Moreover, Wood 
(1993) claims that a successful product w ith the needs of elderly in mind often 
meets the requirements of the rest of the population better.
Benktzon (1993) explains this from a different perspective. He utilizes the 'user 
pyramid', shown in Figure 1.1., in order to show the homogeneity of elderly 
people and disabled ones when design for a specific group is taken into con­
sideration. The pyramid (Figure 1.1 (a)) defines the full range of potential users. 
In the lower (shaded) portion of the pyramid (Figure 1.1 (b)) are the able-bodied 
(or fully capable) users together w ith the elderly people w ho have minor dis­
abilities like reduced strength and mobility, or impaired hearing or sight. In the 
middle of the pyramid (Figure 1.1 (c)) are people with reduced strength and 
mobility caused by disease and more severe, age-related impairment. This group 
contains many elderly people and the majority -10% in the developed countries 
and 12% in the developing countries (Sağdıç, 1994) - of the population who 
can be classified as disabled. One should not forget that most of these people 
are able to perform daily activities independentiy or w ith a minimum of assis­
tance in an environment designed w ith regard to their functional abilities. At the 
top of the pyramid (Figure 1.1 (d)) there are severely disabled people w ho need 
help in many daily activities including, again, the elderiy: people in wheelchairs 
and people w ith very limited strength and mobiiity in their muscles.
Figure 1.1. The user pyramid. 
(Adapted from Benktzon, 1993; 20)
Although one can easily recognize the importance of design for disabled and 
elderly, many designs, especially the interior spaces, are still inconvenient for 
their use. Many of the above mentioned people have had a domestic accident 
in their homes, a place that is traditionally supposed to be rhost secure for their 
abilities and living conditions. Most of them can never make use of the wall cab­
inets in the kitchens, since they cannot reach the shelves above a certain height. 
They cannot circulate comfortably in their bedrooms or bathrooms, where many 
of their activities take place.
Design is an activity like all the other activities of humah beings. Its primary aim 
is to satisfy the needs of human beings by providing them with better living con­
ditions. In many design problems, the designer determines a special target
group w ho will use the designed artifacts. Such an artifact can either be a
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product or a space to be used by the potential user group. During design 
process, all necessary information is supported through many researches on 
human beings and the designed artifact is supposed to be satisfactory until a dif­
ferent need appears, or fails to satisfy due to many reasons.
In product design, these needs take shape as the process progresses, and a solu­
tion can be achieved through various approaches. Many variations of the same 
product can be manufactured (diversity in mass production) according to the 
different characteristics of the user groups. However, in spatial design, the prob­
lem can change with respect to the 4th dimension of time, because as the time 
passes, the user acquires new properties due to changes which arise. 
Impairments are a part of the changes which can appear at any age. Another 
important reason of these changes can be recognized mostly during the aging. 
According to these changes human life can be categorized as in Figure 1.2.
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Figure 1.2. Different periods in human life.
The relationship between a human being and design begins by the birth of a 
human being and goes through childhood and adulthood periods. The most
specific changes are observed during the chronological sub-periods of child­
hood; infant (0-2 years old), early childhood (3-6 years old), middle childhood 
(7-12 years old), and adolescence (13-19 years old).
The adult period has a kind of differentiation in itself, which does not play a cru­
cial role in design approach, unless an impairment is caused by one of the men­
tioned reasons. These periods are: young adult (20-34 years old), adult (35-49 
years old), and middle-aged adult (50-64 years old).
The elderly period, just like the childhood, shows important distinctions when 
compared with the other periods of adulthood. Arber and Ginn (1993) classified 
this period related to chronological age as follows: 'young elderly' (65-74 years 
old), 'old elderly' (over 75), and 'the oldest old' (over 85).
Spaces planned for infants and adolescents are completely different from each 
other, since the needs of each age group are completely different, except for the 
sheltering need as the base. This is regarded as an important factor for choos­
ing the adulthood period as the common base when the able-bodied people 
are considered; certain generalizations can be achieved according to the over­
lapping points of the needs and desires of different age groups. All of them can 
manage to get along with the circumstances provided by the environment 
whereas, elderly people cannot manage their pre-designed environment any 
more because of the health status (Fisk, 1993).
The main reason for focusing on eiderly can be explained in terms of limitation 
which is the key determinant of their ability to remain independent and 
autonomous (Arber and Ginn, 1993). The differences in health cause many dis­
abilities which appeared in 3 major steps (Hughes et al., 1993; Johnson and 
Wolinsky, 1993; Sağdıç, 1993) as in Figure 1.3.
AGING
DISEASE
/PATHOLOGY
PERFORMANCE
LIMITATION
DISABILIPf
Figure 1.3. Three major steps of the procedure causing disability during
elderly period.
At the first stage, a disease or a pathology, which can be accepted as the ineffi­
cient work of the cells, disturbing the health of tired constitution of elderly per­
son (Figure 1.3.). In most cases these diseases or pathologies cause - perfor­
mance limitation, as a second step. This kind of performance limitation contains 
both physical and emotional aspects. At the final step, the limitations in either 
physical or emotional dimension results in the inability to carry out one's task 
and role assignments associated with independent living (Johnson and 
Wolinsky, 1993;Kermit, 1976; Grandjean, 1973).
The resulting disabilities (Arber and Ginn, 1993; Benktzon, 1993; Fisk, 1993; 
Hughes et al., 1993; Sağdıç, 1993; Sandhu, 1993; Schulz and Williamson, 
1993; Wood, 1993; Blank, 1988; Huchingson, 1981) cause different effects on
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the lives of elderly people. Here, there is a need to define tw o 
concepts:deficit/impairment and disability.
Deficit/impairnnent is any loss or abnormality of psychological, phys­
iological or anatomical structure or function, which disturbs normal 
structure and functioning. The abnormality may be permanent or 
transient: missing or defective limbs, tissues, organs or functions 
including mental systems.
Disability refers to restriction of ability to perform normal activities. It 
is characterized by excesses or deficiencies of behavior usually con­
sidered normal, arising from an impairment in the individuals 
responses, especially psychological to physical or sensory stimuli. 
(Sağdıç, 1993; 52)
The deficits and disabilities influence the life of an aged person in three specific 
categories: mobility, dexterity, and sensory. All these deficits will be examined in 
the Chapter 2, since they cause an elder person to be different than an ordinary 
adult. Here, it must be mentioned that the effects of these deficits and impair­
ments can easily be recognized in the housing environment (Council on Tall 
Buildings and Urban Habitat, 1992; Blank, 1988). People who feel good in their 
houses during earlier and healthier ages, begin to suffer from many disadvan­
tages of the familiar environment. In most cases, they have to leave their hous­
es and move to some institutions since they cannot manage to live 
independently.
However; such environmental changes (e.g., moving into a completely new 
environment) cause many negative social effects on the elderly population 
(Arber and Ginn, 1993; Zhao et al., 1993; Pastalan, 1990; Blank, 1988; Weal 
and Weal, 1988; Eckert and Murrey, 1984; Lawton, 1981): they lose their famil­
iar home, they lose their old friends, so far so on. The greater level of disability
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and poor health make it important to focus on supporting preferable conditions 
to elder people so that they may stay in their familiar environments as long as 
possible.
When the elderly people are considered as the potential user group of a design, 
it can be easily recognized that they show great amount of diversity (Blank, 
1988). The losses, influencing life, are taking place at different rates in different 
persons, at different ages. Moreover there are literally hundreds of physical sys­
tems (organ systems, etc.) that directly influence one's interaction w ith one's 
housing situation. Blank (1988) adds that there are a myriad of social circum­
stances (marital status; work status; number age, and location of children, and 
friends) and as many personality characteristics.
Each person has a combination of all these characteristic properties at various 
levels. The number of configurations, obviously, is virtually endless. As Sandhu 
claims (1993) requirements for functional assistance and standards of perfor­
mance need to be specified at many different levels in a house, which is the clos­
est environment of elderly person.
1.2. Objectives and Methodology of the Study
In this study, instead of a whole house project, the wet spaces w ill form the 
focus for two reasons. One reason is that every person needs four specified 
spaces to cook and eat, to excrete, to bathe and to sleep. Except for sleeping, 
all the other activities are in need of utility systems, like water pipes, electrical
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lines, drainage system, specially designed equipment, ventilation system, so on 
so for. These requirements limit a design to an extent that renovation of the wet 
spaces is very costly and is not very easy, as would be getting rid of spare furni­
ture pieces of a bedroom in order to have greater circulation area.
The second reason is that the development of wet spaces have been influenced 
too much by Western designs. Many manufacturers are still using the German 
Standards DIN systems in building kitchen equipment. It is obvious that equip­
ment are not suitable to other nations populations because of different anthro­
pometric data. Moreover it is very easy for a designer to choose the ready-made 
equipment instead of designing a new one to put into kitchen or a bathroom. 
People accept these equipment when they first move to the house, but later on 
they prefer to change some parts according to their needs which appear in 
time.
One indirect solution to these types of complaints can be the introduction of 
new lecture materials as a part of interior design or architecture curriculum. This 
approach can be very useful for educating designers; they can be aware of 
many problems related to elderly in the interior spaces. However there are 
many designers and architects, already working as interior architects or design­
ers, and it is not as practical to give them an education through a set of lectures 
about design for elderly.
There are some many guide books, like Holmes-Siedle (1996), Peloquin (1994), 
Regnier (1994), Harber et al. (1993), Mace (1991), Raschko (1982), Goldsmith
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(1976), which aim to help designers in designing for elder/disabled people. 
Even though these books contain a lot of information, they are not satisfactory 
in answering the changing needs of elderly people w ith respect to the variables 
other than disabilities for an independent life in a house.
Another solution can be offered via a Knowledge-Based System (KBS) which 
empowers (Fischer and Nakakoji, 1992) the designer during the design of inte­
rior space planning for the residences used by the elderly. The main goal of this 
approach is that computer aided design is becoming more prevalent among all 
design professions. Designers of our day prefer to carry out a design in the com­
puter aided environment, in order to save time and effort.
The formulation of a conceptual KBS model which can serve as a design deci­
sion support system (DDSS) in wet spaces used by elderly people will be the 
main goal of this study. The knowledge acquisition of the collected data is one 
main part of the system. The variables influencing design decisions are deter­
mined by a field research conducted among 60 years old and over Turkish elder­
ly people. The main questions related to this study are the following:
■ What kind of personal characteristics are influencing the design decisions of 
elderly people?
■ What kind of disability characteristics are influencing design decisions of elder­
ly people?
■ What kind of properties related to the house are important in preferences of 
elderly people?
■ What are the conflicts between the design guides suggestions and elderly
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peoples preferences?
By the help of the stated questions, the domains can be defined in DDSS and a 
designer can design the w et space for the use of an aging person with the help 
of the system.
1.3. structure of the Thesis
Excluding the introduction and conclusion chapters there are five main chapters 
in this thesis which give the information about the research and the inferences 
about the related subjects. The first chapter is the introduction to the thesis and 
the seventh chapter consists of the conclusion part.
In the second chapter the elderly are introduced exceptional people w ith the 
differences which occurred because of aging. Besides a discussion of the differ­
ent effects of aging over the communication system, the mechanical systems, 
the control systems and the detection senses of human body, the aging proce­
dure is examined from different theories' point of view. The environmental impli­
cations related to the changes in an aging person are also examined in short 
terms. Finally, the cognitive changes are stated under the subtopics of intelli­
gence, and learning and memory.
The third chapter examines the elderly and environmental relations. The reasons 
of social passage which an elder person goes through are explained from the 
standpoint of three different theories; disengagement, activity and continuity. 
The psychological implications of elderly people related to environment are
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discussed under the headings of environmental press and competence, envi­
ronmental influence over aging people and special needs of elderly people in 
different environments. Finally, the capabilities of an aging person is stated with 
respect to the characteristics of adaptability to an environment, communication 
in an environment and the density of an environment.
The fourth chapter examines wet spaces as parts of houses which must be the 
safest environment for all human beings. Three types of wet spaces seen in a 
house, namely kitchens, toilets and bathrooms, are discussed according to the 
development in Turkish and Western societies. The equipment of different wet 
spaces are related to their aims and spatial planning. This information creates a 
base which makes it easier to understand the wet space usage of Turkish elder­
ly people in the next chapter.
The fifth chapter is based on a survey conducted on Turkish elderly people, 60 
years old and over, who use wet spaces in their houses. The influence of the 
characteristics including personal and disability variables are analyzed according 
to the data collected through a questionnaire given in Appendix A. The statisti­
cal analysis of the variables are presented in Appendix B and the results of those 
analysis are discussed with some comments which make some influence on 
design in the sixth chapter.
In the sixth chapter, knowledge-based systems are examined to define a proper 
conceptual design decision support system model which can help a designer 
while doing the design of wet spaces for the use of elderly people with
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different characteristics. The designer user interaction, support system models as 
a part of knowledge based systems, the variables effecting older persons deci­
sions and preferences are all the parts of this section.
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2. THE ELDERLY
One of the most commonly made mistakes about the elderly people is thinking 
of them as a homogeneous group. Blank (1988) states two problems associat­
ed w ith this issue. As the first, there is a great diversity among people over the 
age of 60. Secondly, people prefer to consider the most common and strict dif­
ferences forming classification schemes between or among groups, and then 
act as though all persons in that group have these characteristics. The most obvi­
ous characteristics thought on elder people are negative ones, especially physi­
cal weakening, fragility, senility or isolation (Blank, 1988).
Aging is a process which starts by birth and ends by death (Gönen and 
Hablemitogiu, 1996). Kahn (1989) explains the term "being aged" as the last 
level of life w ith many changes after the maturity procedure. Old age is often 
seen only as a period of loss. The effects of biological, physical, psychological, 
sociological and economic changes are varying according to the personal atti­
tude and perceptions. Therefore, these stated changes may lead a person to live 
an inactive aged period fo r , whereas another one to live as an independent 
mature youth.
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Obviously, the process of aging is not all loses. Hoglund ( 1985) explains that an 
individual is continually developing and expanding with new information and 
knowledge, new family roles, and new opportunities to pursue personal inter­
ests. In this chapter some aging theories will be discussed, and then the aging 
period in human life will be examined from different points of view. The influ­
ence of changes in the aging body on environmental interaction will be exam­
ined in details.
2.1. Aging Theories
The process of aging is explained by different researches from different points 
of view. Aiken ( 1995) summarizes the history of different aging theories men­
tioning the three important scientists. One of them is Hippocrates, w ho consid­
ered the cause of aging to be the decline in the body heat, as the first medical 
researcher who studied the problem. Before 20th century Darwin's notion was 
noticeable, who stated that aging is due to a loss of irritability in neural and mus­
cular tissue. Metchnikoff's notion of aging is the third one, as being due to poi­
soning by toxic substances produced within the body itself. Close to the end of 
20th century, there are modern theories which depend on many researches 
through modern medical opportunities (Aiken, 1995). In the following part 
three main titles; namely, breakdown theories, substance theories and hormon­
al theories, will be examined in general.
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2 .1 .1 . Breakdown Theories
Aiken (1995) calls one set of theories about aging process as breakdown 
theories:
"...the[se] characterize aging as the result of wear and tear stress, or 
exhaustion of organs and cells. At the organic or systemic level are 
theories that purport to explain aging in terms of the effects of wear 
and tear or stress on the body: body organs are seen to wear out 
w ith usage and exposure to various types of environmental stress."
(55)
One argument against wear and tear theories is the fact that exercise, which 
constitutes active usage of body organs, enhances physiological functioning 
and longevity rather than the reverse. Selye's (1976) stress theory explains the 
process in which every person inherits a certain amount of adaptation energy 
at birth and that the rate of aging varies directly w ith how  liberally this energy 
is expended.
Aiken (1995) points out another breakdown explanation that is called the home­
ostatic imbalance theory. This theory attributes aging to the breakdown of 
homeostatic, or self regulatory, mechanisms that control the internal environ­
ment of the body. Comfort (1964) views the aging procedure as the result of an 
accumulation of homeostatic errors or faults and a consequent loss of the abili­
ty to maintain a steady, homeostatic internal balance.
Immunological theory is another example of breakdown theories viewing the 
aging process as a result of the gradual declination of the immune system, so 
that the body can no longer protect itself adequately against injury, disease and
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mutant or foreign cells (Zats and Goldstein, 1985; Walford et al., 1984). One of 
the strong supports of this theory is that dysfunctioning of the immune system 
is the reason of many diseases of older adulthood. Brookband (1990) connects 
the immune system changes in older adulthood to changes in endocrine 
regulation.
Unlike the immune theory of aging, auto-immunity theory emphasizes the fact 
that the aging body becomes unable to differentiate between normal and 
abnormal cells. It goes on creating antibodies to attack both types of cells and 
thereby rejects its own tissues. Rheumatoid arthritis is a good example of auto 
immune diseases. However Aiken (1995) mentions that auto-immunity can be 
interpreted as a correlate rather than a cause of biological aging.
2.1.2. Substance Theories
Aiken (1995) explains substance theories as the change in collagen depending 
on age. As a result of collagen changes, there are less elasticity or resilience in 
vinceral organs, slower healing and other bodily changes. The number of 
mutant cells also increases with age. Just like growth cancerous cells.
One of the substance theories is cross-linkage theory which is the inadvertent 
coupling of large intracellular and extracellular molecules that cause connective 
tissue to stiffen. Aiken (1995) states that some researchers maintain, however, 
that although cross-linkage is associated with aging, like changes in the immune 
system it is an effect or correlate of the process rather than a cause of it.
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Another substance theory at the cellular level, points to the accumulation of 
chemicals such as free radicals as the primary agent in aging. Free-radical theo­
ry depends on the free-radicals, which are highly reactive molecules or parts of 
molecules produced by the adverse reactions of body cells to radiation, air pol­
lution, and even some of the oxygen in the air, are essential to the functioning 
of the immune system and the digestive system. Harman (1987) explains the 
damage of fee-radicals as they connect to the other cells and destroy the struc­
ture of their DNA, although the damaged cells are repaired more quickly in the 
younger than in the older people. Balin (1982) considered free-radical theory as 
circumstantial that people leading harder lives with too much work, no holiday 
and stress, face the damage of free-radicals more than the people who look 
after themselves and lead healthier lives.
2.1.3. Hormonal Theories
While doing research on certain animals, scientists realized that massive 
amounts of hormones cause those animals to die. The discovery of this reality 
stimulated the development of hormonal theories of aging. Denckla (1974) 
states a theory that explains human aging by the release of antithyroid hor­
mones by the hypotalamus. One possibility explained by Aiken (1995) is that the 
hypothalamus contains a kind of aging clock, in which older adulthood alters 
the level of hormones and brain chemicals in such a way that body functioning 
is deregulated and death occurs.
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According to another theory, aging is caused by oxidation of the fat molecules 
in the mitochondria, which is composed of highly unsaturated fats combined 
w ith sugar and protein molecules. This process interferes w ith the energy-releas­
ing function of these structures. As a person ages, waste products of body 
metabolism, many of which are poisonous can interfere w ith the normal cell 
functioning and then build up. Cell deterioration also occurs when there are fail­
ures in the delivery of oxygen and nutrients to the cells.
There are proponents of all of the preceding stated theories of aging, and the 
various causes are obviously not mutually exclusive. This is not necessarily a 
shortcoming, because there is an evidence of multiple causes of aging. At the 
tissue level, aging is related to a decrease in collagen; at the cellular level, to a 
deterioration of mitochondria; and at the nuclear level, to mutations of DNA 
and cross-linkage of molecules with the cell nucleus. In addition to multiple caus­
es, there are other evidences pointing to two types of aging process which caus­
es discrimination in elderly population.
2.2. Different Effects of Aging over the Human Body
Age and the related deficits are subjects of gerontology, which is a social pas­
sage that occurs over time, and geriatrics, which is the study of biological 
process (Hoglund, 1985). It has been found out that the beginning of aging is 
very hard to determine from the physiological point of view and it is accepted 
as impossible from the psychological point of view. As a result, it must be exam­
ined as chronological aging, as the time period which starts by birth and
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continues during the passing years. Chronological aging includes primary and 
secondary aging discrimination.
Primary aging can be expressed as developing biochemical changes in constant 
velocity because of chronological age. Constant increase in brain cells, loss of 
elasticity and dryness of the skin -starting in the 30s- are some of the subtopics 
under the title of primary aging. On the other hand, secondary aging is more 
related to the increasing velocity of primary aging because of emotional break­
downs, impairments, stress, malnutrition, physical and intelligent 
disabilities.
Although the beginning of aging differs from person to person, it is accepted 
that the procedure cannot be stopped. The scientists advise leading a healthy 
way of living, which can decrease the affects of primary aging (Aiken, 1995; 
Cox, 1993). Loosing visual and audial accuracy are the most common com­
plaints of old age. Sensory losses are often cited as the most critical environ­
mental design criteria after wheelchair access; however loss of function in the 
endocrine, nervous muscular and skeletal systems can also be environmentally 
determinant (Hoglund, 1985).
In the following sections, some changes in a variety of systems will be examined. 
Communicating systems, such as the endocrine and nervous systems, correlate 
the various functions in the body, while the mechanical systems (muscular and 
skeletal) are the machinery responsible for movement. Control systems (diges­
tive, respiratory and cardiovascular) maintain homeostatic balance. Sensations of
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taste, smell, sight, hearing and equilibrium are detection senses, which gather 
information about environmental changes. In the following part, the effects of 
aging over the communicating systems, mechanical systems, control systems 
and detection senses will be examined. At the end, the social implications of 
aging will be stated as an environmental interaction.
2.2.1. Communicating Systems
The human body is a very complex machinery in which each part with different 
responsibilities works in a great harmony. The reason of this harmonic functions 
is the communicating systems of the body which cause information transfor­
mation from one part to the others. Two main systems related to the communi­
cation in different parts of the human body are endocrine system and nervous 
system. There are many obvious changes occurring in these systems because of 
aging. The basic changes and importance of these from environmental point of 
view are discussed in the following parts.
2.2.1.1. Endocrine System
In the endocrine system, hormones produced by the body's glands control a 
variety of functions, such as growth, body temperature, metabolic rate, secre­
tion of digestive enzymes and changes in the reproductive cycle. The endocrine 
or metabolic system is responsible for changing food into energy. Everyone 
experiences approximately a 1 % decrease per year in their metabolic rate after 
the age of 25. Food is being absorbed less and utilized less in comparison to
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the earlier years and this may result in reduced stamina and greater susceptibil­
ity to drug toxicity.
The release of the hormone adrenaline prepares the body to cope w ith stress by 
increasing respiration and circulation of blood to the brain and muscles. 
Reduced adrenal activity in aging decreases the body's ability to react quickly, 
purposefully, and with sustained physical activity, thereby increasing the indi­
vidual's vulnerability (Hoglund, 1985) .
2.2.1.2. Nervous System
The nervous system processes information, stimulates movement, and has the 
capabilities for emotion, reason, and memory. Stereotyped images of neurolog­
ical change with age have focused on senility, memory loss, and an inability to 
develop new skills. Changes in the nervous system, however also affect move­
ment, reflexes, and reaction time.
The aging nervous system becomes less efficient in the coordination of the mus­
cular, glandular, and circulatory systems (Hoglund, 1985). Diminished neuron 
activity affects the vascular system, reducihg blood flow to the brain and limit­
ing the responsiveness of organs and other control systems. Organic changes 
and diseases of the nervous system affect motor abilities by reducing coordina­
tion, which can alter the concept of movement.
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Today's young generations are more knowledgeable than their ancestors 
because of higher educational intensity and increased access to information. 
Longitudinal studies by Schaie (1975) conclude that there is little change in intel­
lectual functioning during adulthood, but that there are vast differences among 
generations. Schaie points out that the large 'intellectual' gap occurs because of 
obsolete skills attained during early adulthood. Although theories of human 
development point to continued growth throughout an individual's lifetime, it 
would seem that it is in areas not valued by contemporary society. Measured 
intelligence concentrates on number and word manipulation, rather than on 
the range and quality of life's experiences. The more detailed changes in mem­
ory and intellectual skills will be examined later in this chapter under the head­
ing of cognitive changes associated with aging.
2.2.1.3. Environmental Implications
Much of the built environment requires quick reactions, strength, and agility. 
Mechanical devices that are time operated, such as street crossings in short peri­
od of time defined by the traffic lamps and elevator doors, may not give the 
elderly enough time to complete the activity. Negotiation of environmental 
obstacles, coupled with a reduced agility and speed, may also place the indi­
vidual in jeopardy. Limited endurance may require the individual to take fre­
quent rests and to travel at times when buses and sidewalks are less congested 
and easier to negotiate. Other demanding situations may not be so easy to 
avoid.
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Memory loss may require repetition of information through various channels. 
Buildings w ith confusing circulation routes and poor graphic symbols make it 
difficult to find specific places and to retrace paths. Confusion and disorientation 
can occur in buildings that are symmetrical and repetitive or that appear to be 
similar. Apartment buildings are notoriously bad for orientation-floor elevator 
lobbies all look alike and the corridors are unbroken rhythms of anonymous 
doorways. Orientation can be improved by providing landmarks and increasing 
the saliency of important directional information. Color coding and patterns 
have been popular interior orienting tools, especially in United States. 
Sophisticated coding systems, however, may not always be perceptible or 
understood, and visual difficulties may limit reception of important information. 
Memory loss causes aggravation and stress. The elderly are particularly suscep­
tible to unnecessary stress. The fear of being labeled 'senile' can turn everyday 
forgetfulness into a major trauma.
2.2.2. Mechanical Systems
The mechanical system of a body is the structure composed of muscular and 
skeletal systems and they carry all the parts of the body together in their right 
places. It is believed that many symptoms of decline in the mechanical system 
(muscle weakness, stiffness in Joints, osteoporosis, etc.) are greatly affected by 
disuse and being out of shape (Aiken, 1995). In the following sections, the 
changes in mechanical systems will be examined under the topics of muscular 
system and skeletal system. Then, the relation of changes in mechanical systems 
and environment will be explained.
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The contraction and relaxation of muscles enables the body to move by using 
the skeleton as leverage. Reduction of muscle strength and bulk begins at about 
age 30, and declines until age 70 when it is about half of what it was at 30 
(Hoglund, 1985). Exercise, which provides oxygen to the body, strengthens 
muscles and improves overall physiological capabilities.
Illness, congenital defects, and disease can weaken limbs or cause paralysis. 
Diminished physical activity can result in the shortening of muscles and tendons. 
In its advanced stages, this can cause continually bent joints, affecting posture 
and the position of elbows and wrists. Muscular atrophy reduces the body's abil­
ity to support itself and requires prosthetic support such as walkers or canes. 
Complete muscle atrophy or paralysis may restrict individuals to wheelchairs.
2 .2 .2 .1 . M uscular System
Abnormal muscle contractions prevent accurate motor ability and limit eye-hand 
coordination, making everyday functioning difficult. Tremors can be the result of 
tiredness or diseases such as Parkinsons. Tremors make it difficult to operate 
small buttons, such as on elevators, or to perform precise activities such as insert­
ing a key into a lock. Improper muscular control also makes balance difficult. 
Contraction of skeletal muscles produces heat, which is important for the main­
tenance of a constant body temperature. Hypothermia is a common problem 
among the elderly, and reduced heat production by the muscles can add to a 
homeostatic imbalance. Decreased mobility also affects the kidneys and urinary 
tract, which operate optimally in a standing or walking position. This may lead
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to constipation and bladder incontinence, particularly in women. Although 
everyone experiences these changes to some degree, regular physical exercise 
appears to temper the extent of these changes.
2.2.2.2. Skeletal System
With advanced age, reduced calcium levels make the skeletal system brittle and 
vulnerable to accidents. Deficient calcium levels are more common in older 
women than in older men. This deficiency, coupled with changes in gait, leads 
to a high incidence of hip fractures among elderly women. Healing can be a 
prolonged and difficult process.
Compaction of vertebral discs and curvature of the spine change the body's 
stature and posture. A loss of elasticity in the joints reduces flexibility and the 
range of movement. Bending, kneeling, turning, and rising can become difficult 
w ithout the support of grab bars or chair arms. Arthritic conditions further affect 
movement by limiting grasping, pinching, and twisting motions. Arthritis is rec­
ognized as a major difficulty of old age from which very few people escape. The 
tw o most common forms are osteoarthritis, a wearing away of the jo in t carti­
lage, and rheumatoid arthritis, a disease of the connective tissue. These condi­
tions can impair mobility and performance of daily activities of living. Arthritis 
affects the joints and may be characterized by swelling or inflammation, which 
limits strength and dexterity.
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The ability to move in a barrier-free environment is often taken for granted. 
Temporary conditions such as sprained ankles or broken limbs remind how dif­
ficult the environment can be when impeded by a disabling situation. All 
humans adapt to their environment for the duration of the healing and then 
return to a normal level of functioning. For the elderly, each day requires adap­
tation to a changing level of strength, agility, and range of motion.
Walking may become a difficult activity, accomplished only when moving slow­
ly and deliberately by shuffling one's feet and using an assisting device (cane, 
crutch or walker). Speed and balance are reduced such that the walking surface 
becomes very important. Slippery surfaces, loose rugs, and raised thresholds 
become hazardous obstacles. Walking aids, in turn, become a burden when 
climbing stairs or opening doors.
2 .2 .2 .3 . Environm ental Im plications
Severely restricted mobility may require confinement to a wheel chair. 
Wheelchairs are problematic, space-consuming carts that require the user to 
function from a seated height. Barrier-free standards are based on the wheel­
chair; its space requirements, and its need to roll. These standards assume that 
the user has full muscular control above the waist, which is rarely the case for 
the old-old. Paralysis from strokes or arthritis may affect the entire body's mus­
cular control. The elderly individual may sit in a wheelchair but may hot be able 
to make it move. Anthropometric data must be used with the insight that many 
of the wheelchair-confined elderly cannot reach, grasp easily, or maneuver pre­
cisely.
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Bending, kneeling, twisting, and rising can become difficult and painful move­
ments. Low shelves and electrical outlets become impossible to reach, and ris­
ing out of a chair is difficult w ithout arms for support. Personal care activities 
such as hair washing, wiping oneself on the toilet, and getting into and out of 
bathtubs may be impossible. If these grooming activities become curtailed they 
may affect socialization because the person is too embarrassed to go out in 
public.
The environment constantly requires user to manipulate devices that involve 
grasping, twisting, or pinching. Doorknobs, w indow  latches, lamp switches, 
stove dials, and water faucet all become obstacles to performing specific tasks. 
Other activities, such as dialing the phone, may require precise finger manipu­
lation, which is difficult w ith trembling fingers. Touch-type controls such as push­
button phones and elevator buttons may be located too close together to prop­
erly activate. Hardware devices that do not require precise activation or those 
that can be operated simply by being pushed or pulled ease everyday tasks and 
eliminate the need to ask for help.
2.2.3. Control Systems
Control systems of a body mainly include digestive system, respiratory system 
and cardiovascular system. Although these systems don't effect the individuals 
interaction with the environment directly, they may cause indirect precautions in 
interior spatial planning.
2 8
The digestive tract also changes with age. Lower levels of gastric juices may 
make certain foods difficult to digest, and constipation may become a problem. 
The kidneys have less waste to process, but may become overworked by a 
change in diet, disease, or drugs. Malfunctioning of the excretory system can 
become a major personal embarrassment and an obstacle to socialization. 
Reduced bladder control may necessitate frequent trips to the bathroom, limit­
ing long journeys where public facilities may not be available or accessible. 
Incontinence (an inability to control one's excretory functions) is an extremely 
distressing situation for the individual, as well as for the family, who may 
become confused and overwhelmed. Toilet training, diapers, and rubber mat­
tress covers become part of a vocabulary typically reserved for toddlers. The 
cleaning process, as well, is undignified and assails our society's view that excre­
tion is an unfortunate necessity, which should be hidden from view.
2 .2 .3 .1 . D igestive System
Malnutrition and improper diets constitute major health problems among the 
elderly. Deficiencies in vitamin, mineral, and protein intake may be responsible 
for physiological and psychological changes. If left untreated, these deficiencies 
result in capillary weakening, easy bruising, muscle cramping, reduced appetite, 
weakness, mental confusion and/or illness. /\n inadequate diet may be the 
result of insufficient funds, loneliness, changing taste and smell senses, a lack of 
kitchen facilities, or a diminished desire to expend the energy to cook. Proper 
eating habits are developed and reinforced by situations that usually focus on 
family or socialization. For the single elderly person, eating alone may com­
pound the loneliness and the loss of friends and family.
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2.2.3.2. Respiratory System
The body’s breathing efficiency declines with age and reduces the ability to oxy­
genate blood. Oxygen is needed for digestion and cell respiration. Reduced oxy­
gen levels lower the metabolic rate and the body’s energy reserve. Pathological 
changes from pollution and smoking may also lead to pulmonary diseases that 
restrict respiration. Movement can be severely curtailed by respiration that is suf­
ficient only at rest and entirely inadequate under physical stress.
2.2.3.3. Cardiovascular System
As with other systems, age brings a decline in efficiency of the circulatory sys­
tem. The heart must pump harder to achieve the same output. Circulation time 
increases and there is less of a reserve oxygen capacity for the body to use in 
times of stress. Reduced blood supply to the brain, especially in cases of arte­
riosclerosis, may cause short periods of dizziness, blackouts, or blurred vision. 
Prolonged physical stress, such as climbing stairs, may also cause short periods 
of reduced blood flow through constricted arteries.
2.2.3.4. Environmental Implications
The negative effects of aging in control systems have indirect influence on envi­
ronmental interaction of human being. Because of digestive problems men­
tioned above, causes the need of placing the bedroom very close to the bath­
room area, so that an elder person can easily reach to the water closet, even if
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he cannot walk fast. Otherwise, a person having excretory problems will loose 
a very important period of time by passing through so many doors, w ithout per­
ceiving the environment properly, in night time. The consequences of changes 
in respiratory system can include decreased stamina w ith shortness of breath 
and fatigue, which in turn may impair one's ability to perform activities of daily 
living. Lack of oxygen can also increase anxiety.
The decrease of efficiency in circulatory system, on the other hand, causes dif­
ferent environmental precautions than the digestive system. Elderly people pre­
fer to live in a house on ground level in order to avoid many problems caused 
by the stairs. Although there has to be an elevator after the height of four sto­
ries in a building, some times one level of stairs may cause overworking of the 
heart, which is very dangerous for an elder person.
2.2.4. Detection Senses
A person communicates with his/her environment through the five sensory 
organs; eyes, ears, nose, tongue and skin. The effects of aging, of course, show 
themselves all of the stated organs and influence the way of leading a life. In 
the following section, the limitations observed in the elderly period on all visu­
al, audial, smelling, touching and tasting abilities will be stated.
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Age causes a variety of changes in the structure of the eye. These changes affect 
visual acuity, depth perception, and color intensity. Disorders such as glaucoma 
and cataracts reduce vision and can lead to total blindness. Some visual prob­
lems are corrected with surgery or glasses; others require support from the envi­
ronment. The inability of the eye to focus properly, either from pathological or 
aging changes, limits the individual’s ability to read fine print, discern detail, and 
interpret environmental changes received only through visual channels.
As the eyes age, it takes longer for them to adjust their focus between objects 
that are close and those that are farther away. The eye also requires more time 
to accommodate to various light levels. Glare and sudden changes in light level 
can cause momentary blindness until the pupil can adjust. Illumination levels 
must be higher to compensate for a reduced amount of light reaching the 
retina.
2 .2 .4 .1 . Visual Abilities
Cooper (1985) explains that normal aging diminishes acuity and the ability to 
focus on objects at varying distances. The lens of the eye is normally transpar­
ent, but it yellows and thickens w ith age, causing changes in perception of 
color. Blues, greens, and purples become difficult to distinguish, and slight 
changes in hue can go undetected. Colors that are closely related may blend 
together and alter depth perception; edges of stairs and changes in floor level 
may go undetected. Peripheral changes to the eye can cause tunnel vision, 
where images are focused only at the center and blur toward the edges.
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The ear is a receptor for sound waves and maintains equilibrium. The ability to 
hear allows us to communicate directly w ith one another and to monitor the 
environment. A limited loss of hearing can make it difficult to distinguish differ­
ent sounds, especially speech from background noise. These changes are usu­
ally the result of normal changes to the bones and cochlear hair cells of the 
inner ear. Many forms of hearing loss occur at different frequencies— if the high 
frequencies are lost, then only vowels, and not consonants, are heard. 
Frequency losses make speech seem unintelligible and confusing. For these 
types of hearing loss, increased volume does not make the message under­
standable. Those w ho have difficulty understanding what is said may be con­
sidered senile.
Damage to the inner ear causes imbalance and reduces the brain’s feedback 
about the position of the body. Coordination of visual information with the equi­
librium senses allows us to negotiate and interpret our environment. A lack of 
equilibrium can result in unsteady maneuvering.
2.2.4.3. Taste, Smell, and Touch
2 .2 .4 .2 . H earing  and Equilibrium
Taste and smell are the most subtle detecting senses. The number of olfactory 
and taste bud receptors declines w ith age and makes fine discrimination diffi­
cult. Sweet and salty tastes may be difficult to distinguish, and food may not 
seem as enjoyable. Smell provides gentle cues about the environment and the
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people w ho are around us. A reduced ability to smell is not a major handicap, 
but it is a form of sensory deprivation that limits the quantity of information one 
receives about the environment.
The skin also experiences a diminished sense of pain and pressure with age. 
Sensitivity to temperature changes may be reduced, causing an individual to 
inadvertently burn or scald himself or herself. Subtle changes in he texture on 
walls and materials may not be discernible.
2.2.4.4. Environmental Implications
Visual acuity allows us to interpret our environment and communicate with one 
another. Buildings clearly are geared to our sense of sight: light, color, and pro­
portion are qualities evaluated only by our visual perception. Sight and hearing 
are important monitoring devices that constantly interpret the environment and 
warn us of danger. The other detecting senses add more subtle information 
about the qualities we perceive - softness, hardness, roughness, the direction of 
breezes, and the smell of flowers.
The loss of any or several senses requires that the others focus more sharply on 
providing information. For this reason information must be provided through a 
variety of forms. Redundant 'channels' (for example, visual and audible alarms) 
assure that the information is available to everyone. For the elderly, increased 
deprivation of all the senses requires that information not only come through 
several channels, but that the message has clarity and intensity.
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Visual changes require a greater design sensitivity to scale, dimension, and dis­
tance. The visual range of many elderly people closes slowly, so that objects at 
the ends of the fingertips take on primary importance. Landmarks 20 to 30 feet 
away may not be distinguishable from the background clutter, and details may 
not be perceptible. Reflected light patterns on highly polished floors become 
blinding spots. Windows at the ends of corridors and luminous light fixtures are 
sources of light for which the eye cannot properly compensate. Objects and 
people appear to be large dark featureless shadows against a blinding back­
ground of light. Blurred vision may make it difficult to perceive edges or to read 
signage that is too small. Light patterns and shadows falling across the floor may 
appear to be edges or steps or may actually obscure a change in level. Gradual 
changes in light level and tactile cues at edges can prevent misinterpretation of 
visual information. The use of non-reflective materials by designers can improve 
visual acuity by eliminating peripherally refracted light that leads to blurred 
vision. Cooper (1985) suggests using color contrast to clarify key components of 
the environment.
Audible information should be clear, concise, and slow so that it does not 
become garbled. Unnecessary background noise, such as the hum of equip­
ment, should be eliminated because it interferes with understanding conversa­
tion. Some background noises are valuable for orientation, as well as to signal 
when and from what direction people are approaching. It is also important to 
remember that increasing volume does not always increase reception of infor­
mation. Because hearing is essential for social interaction and safety, untreated 
hearing loss is perhaps the most socially disabling of all sensory impairments. It
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Tactile messages offer opportunities for exploration by architects. It is important 
that the vocabulary be consistent and that the messages offer information. 
Tactile cues on walking surfaces can provide 'paths' warn of edges, and locate 
amenities. For the elderly person dependent on handrail to ease mobility, wall 
surfaces and the handrail itself offer information about paths of travel and the 
individual's location in the building. Changes in air movement can signal open 
doors, edges, or the juncture of different rooms or corridors. The warmth of the 
sun, the chill of ceramic tile, and the heat of a radiator can all offer familiar ori­
enting qualities. Touch also, serves many important functions such as forming a 
sense of self, relieving stress, giving comfort, maintaining intimacy, and convey­
ing acceptance and connectedness. Older adults being less sensitive may lose 
the benefits that these functions impart.
2.3. Cognitive Changes Associated w ith Aging
is an invisible disability which is often covered up or denied by a person who
may then be mislabeled as senile or uncooperative.
Many young people think that when a person becomes old, after the age of 60-
65, they cannot use their thinking ability (Stuart-Hamilton, 1994). Howevei;
Vercruyssen (1997) mentions that the elder part of the population is being able
to communicate as needed and desired. In fact, he (1997) relates the well being
of elder people to the degree by which they experience unrestricted mobility.
Intellect may be considerably less important than are self-care ability and social
competence in determining an older person's ability to function independently
and competently, and to live a rich, rewarding life.
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According to Robinson (1994) the brain goes on working properly over 90 years 
old of age and can get satisfactory results if it is used in it's capacity. The cogni­
tive ability is closely related to the intellectual ability and memory skills of a per­
son. This section examines some of these known decrements in two funda­
mental domains of cognitive functioning ( I ) intelligence, and (2) learning and 
memory.
2.3.1. Intelligence
Stuart-Hamilton uses (1994) the terms 'crystallized' and 'fluid' to differentiate dif­
ferent approaches of intelligence which correspond to the popular concepts of 
'wisdom' and 'wit' respectively. The overall intelligence is a combination of these 
two skills. "Crystallized intelligence measures the amount of knowledge a person 
has acquired during his or her lifetime. Fluid intelligence is the ability to solve 
problems for which there are no solutions from formal education or cultural 
practices (32)."
The typical finding was that the general intelligence increased until the mid­
twenties, but thereafter there was a steady decline, although verbal skills are rel­
atively unaffected (Rebok, 1987). Indeed, the result of some studies showed that 
general intelligence seemed to be preserved at least until middle-age (Bayley, 
1968; Owens, 1959) and sixties (Cunningham and Owens, 1983). Subsequent 
studies have almost universally stated that fluid intelligence declines in old age, 
while crystallized intelligence remains largely unaffected (Stuart-Hamilton,
1994). The fact that older persons seem to perform more poorly on tests of fluid
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intelligence is due in part to reduced efficiency of nerve transmission in the 
brain, resulting in slower information processing and greater loss of information 
during transmission. However; performance decrements may also be due to a 
variety of non-cognitive factors, including impairments in motor ability and sen­
sation. It is important to note that the decline in fluid intelligence is not univer­
sal w ithin an age group and some individuals may be largely immune to age 
changes (Rabbitt, 1984).
Hawkins et. al. (1992) have found that physical exercise can improve certain 
aspects of elderly intellectual performance. Stuart-Hamilton ( 1994) related these
results w ith the following reasons.
"A healthy body is likely to function more efficiently (particularly the 
cardiovascular system) and... a healthy body can enhance neural 
and hence mental functioning. Again, an older person who feels fit 
and healthy is also likely to have greater confidence in what they are 
doing, and hence have a higher motivation to do well at mental 
tasks." (41)
The psychological term related to mental exercise is disuse theory which is the 
belief that age-related declines are attributable to a failure to use skills, so that 
eventually they fall into a decline. This theory is not easy to prove or disprove. 
In studies of very well practiced individuals on tasks related to a skill they prac­
tise regularly it has been found that there is a decline in performance in older 
subjects. Salthouse (1992) studied the architects and airline pilots on spatial skills 
and results showed age-related declines. Vercruyssen (1997) and Charness 
(1981), on the other hand, declare that although the elderly may be slower and 
less accurate at some 'basic' skills, their experience may be able to compensate 
for this through greater knowledge of strategies, and so forth.
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Attention is the ability to concentrate on and/or remember items, despite dis­
tracting stimuli (which may have to be simultaneously mentally processed). 
Stuart-Hamilton (1994) formalized attention under three different categories. 
The ability to simply concentrate on the task at hand without being distracted is 
known as sustained attention. Ability on sustained attention tasks is known to 
be quite well preserved in old age: there is some decline, but it is not apprecia­
ble (Salthouse, 1982).
Selective attention refers to the ability to concentrate on the task at hand while 
there are other distracting stimuli present. After studies on different tasks, it is 
found out that the elderly are disproportionately disadvantaged when trying to 
follow auditory messages played against noisy backgrounds. Whereas the slow­
ing and loss of accuracy in the elderly cannot be solely due to a general slow­
ing in the rate of neural transmission according to the results of visual search 
tasks.
2 .3 .1 .1 . A tte n tio n a l Deficits in A ging
Divided attention refers to the ability to attend simultaneously to and process 
more than one source information. Salthouse (1985) showed that the elderly 
are as able as the young at shifting and allocating attention in a divided atten­
tion task and thus, it can be concluded that the old and the young are using 
the same working methods. Stuart-Hamilton (1994) explains that the elderly suf­
fer from a loss of processing resources. In other words, through the wastage 
and/or drop in efficiency of nerve cells, the elderly no longer have the mental
capacity to attend to as much at one time as they could in their youth.
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As reaction times measure the mind's immediate reactions to stimuli, conceptual 
organization describes the ability to treat items at an abstract level, in order to 
uncover basic rules and principles. Researchers have shown that, in many 
instances, the elderly have difficulty in moving from the concrete to the abstract 
(Albert et al. 1987). Denney (1974) argues that the elderly make grouping mis­
takes, not because of any decline but because they forget the accepted 'correct' 
way of grouping things as defined by educational practise and instead adopt 
an arguably more natural method of grouping.
2.3.1.3. Creativity
Stuart-Hamilton (1994) describes a creative act as an act in which is novel and 
appropriate to the situation. Studies have found that the elderly are poorer at 
divergent thinking tasks than the young (McCrae et al. 1987). Rebok (1987) 
argued that the sensory and physical declines of ageing will affect creative peo­
ple especially hard because above all others they need a precise, accurate and 
untiring view of the world. This statement can be true for some creative fields 
like ballet, where physical fitness is a must. However; for the majority of creative 
persons, another explanation must be sought, since there is a long list of inno­
vative people who have succeeded in spite of physical incapacity. For example, 
Beethoven was deaf in his later years, Degas was practically blind and Mahler 
suffered from a crippling heart condition.
Z .3 .1 .2 . Conceptual O rganization
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2.3.2. Learning and Memory
A belief held by many people is that memory is a homogeneous skill that means 
everything is memorized in the same way. This is not true, because physiologi­
cal research has shown that different types of memories are stored in anatomi­
cally different sections of the brain (Stuart-Hamilton, 1994). Accordingly, when 
researchers talk, for example, of 'verbal' or 'visual' memories, they can be confi­
dent that they are discussing anatomically and functionally distinct systems.
It is obvious that there are different kind of memories. Although age was a good 
predictor of performance on some memory tasks 'higher reasoning' also had a 
significant effect independent of any influence of age. It can be observed that 
the memories which do not decline are very much part of crystallized intelli­
gence. Problems occur when subjects have to process novel information and 
concurrently deal with other problems and distractions. It might be supposed 
that the decrease in fluid intelligence underlies the decline in these mnemonic 
functions. Fluid intelligence is very much involved in processing novel 
information and is probably an expression of the general efficiency of the cen­
tral nervous system, as are measures of reaction times.
One of the simplest ways of categorizing memories is by the length of time over 
which they are retained and this usually means a division of short term memo­
ry and long term memory. Short term memory is the temporary storage of 
events and items perceived in the very immediate past, that is, no more than a 
few minutes ago, and usually a much shorter period. On the other hand, long
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term memory contains a permanent store of information. For normal people, 
essential and everyday information is never lost.
2.3.2.1. Short Term Memory (STM) and Aging
A  p o p u la r  e x p la n a t io n  o f w h y  th ere  is a sho rt term  store a n d  h o w  it m ig h t  fu n c ­
tion is provided by Baddeley and Hitch's (1974) working memory model which 
is defined as:"the temporary storage of information that is necessary for such 
activ ities as le a rn in g , re a s o n in g  a n d  c o m p re h e n s io n . (48)"
T h e  typ ica l tasks in v o lv in g  w o rk in g  m e m o ry  are  th o se  in w l rich th e  per so n  m ust
hold a small amount of material in mind for a short time while simultaheously
carrying out further coghitive operations, either on the material held or on other 
incoming materials (Morris et al., 1990).
In some basic STM span tests, several studies have shown a small but significant 
decline in old age. (Craik and Jennings, 1992). There is some evidence that 
younger subjects can remember slightly more of the items presented at the end
of a list, but the effect is probably due to the effects of long term memory rather 
than short term deficit. This age difference occurs because the younger subjects 
not only encode information in their working memory, but also send a copy of 
the memory trace to a long term memory store. If the memory trace is lost from 
working memory, the younger subjects retrieve the spare copy from long term 
memory. Older subjects, however are less able to make a copy, either because
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they lack the mental capacity to do it, or because their long term memory is in 
some manner inefficient. If the memory cannot be retained in a working mem­
ory store, it either cannot be retained at all or at best it is retained inaccurately. 
Stuart-Hamilton (1994) notes that the logical consequence of this argument is 
that it is possible that the old and the young may have equally efficient STM 
stores and the difference lies in the fact that the elderly have poorer encoding 
and/or retrieval strategies.
2.3.2.2. Long Term Memory (LTM) and Aging
The basic LTM and STM tasks are identical, save that the time gap between get­
ting information and the request for their recall is a few seconds or minutes in 
STM and approximately half an hour to several days in LTM. Although there is 
no significant aging effect in basic STM tasks, there is a pronounced effect in LTM 
with encoding being the prime area of decline (Albert, 1988). This is not sur­
prising, since much of the information passing into LTM must first be processed 
by STM and any defects in the latter will be reflected in the poorer performance 
of the former.
2.3.2.3. Remote Memory
Remote memory is for non-autobiographical events which have occurred w ith­
in a person's lifetime. Stuart-Hamilton et al. (1988) found that for all ages, mem­
ories for distant names are better than for recent ones. A useful analogy, used 
by Stuart-Hamilton (1994), to explain this argument is to think of the brain as a
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long deep tank, into which memories, in the form of water droplets are deposit­
ed. Obviously, it takes a long time for the tank to fill, but when it does, water 
starts to flow  over the edge and is lost. This overflow is likely to be composed of 
recently deposited water which is lying near or on the surface and the older 
deposits of water deeper in the tank are unlikely to be much disturbed and 
hence are not lost.
2.3.2.4. Eyewitness Memory
Eyewitness memory refers to the ability to recall information from an incident 
which has been seen once. Generally, the elderly are found to be as good as 
younger subjects at remembering the main points of an incident, but to show 
some worsening of recall for visual details, such as the appearance of the par­
ticipants (Adams-Price, 1992). Cohen and Faulkner (1989) note that the elderly 
are more prone to believing that an interpretation of an event is actual memo­
ry of the event. This means that there may be a greater danger of the memory 
of an event being distorted to fit a subsequent interpretation, thereby removing 
the objectivity of an eyewitness account.
2.3.2.5. Semantic Memory
Semantic memory might be expected to survive aging in a fairly robust state,
because memory for facts and information is part of the definition of crystallized
intelligence, which is known to be relatively age-invariant (Stuart-Hamilton,
1994). In general, the elderly are as good as, if not better than, the young at
recalling facts and information held in semantic memory.
44
2.3.2.6. Implicit Memory
Although implicit memory may in many instances be unaffected by aging, there 
would appear to be other occasions where it is n o t . This may be support for 
Salthouse's (1991) assertion that implicit memory may be better preserved for 
some skills than others. However it may also be the case that implicit memory 
is better preserved where the subjects simply have to receive it passively, and 
that a line occurs only when some additional processing has to be done to 
make use of the implicit information.
2.3.2.7. Autobiographical Memory
An issue related to what is remembered is the vividness of the recall. 
Introspection shows that some memories are clearer than others and generally, 
earlier memories are perceived as 'dimmer' than later ones (Cohen and Faulkner;
1988). This was also demonstrated by Nigro and Neisser (1983) who found that 
distant memories are usually perceived as if watching the events taking place as 
a bystander, while more recent events are remembered from one's viewpoint at 
the time. Furthermore, the reasons why an event is perceived as vivid change 
across the life-span. Cohen and Faulkner (1988) found that young and middle- 
aged adults were affected by how emotionally charged the event was- the 
greater the feelings, the greater the vividness. For the elderly, however; the 
biggest cause of vividness was how often they had thought about the event 
subsequently.
45
2.3.2.8. Prospective Memory
One of the principal functions of memory is not to remember the past but to 
plan for the future. This means learning from one's experiences and mistakes in 
order to cope better w ith situations when they next arise. Stuart-Hamilton 
(1994) considers this as part of wisdom/crystallized intelligence. Another, more 
literal aspect is prospective memory, or the ability to remember to do something 
in the future.
Methods of recall in prospective memory vary greatly between individuals but 
they can be divided into two classes: internal and external strategies/cues 
(Stuart-Hamilton, 1994). External cues are such familiar things as entries in a 
diary. In other words, prompts which the person places in the external environ­
ment. Internal cues, on the other hand, are purely mental strategies, where the 
subject hopes to prompt oneself at the appropriate time. Prospective memory 
appears to be an area of mnemonic performance where the elderly generally 
can outperform the young, at least under experimental conditions.
The related environmental implications with cognitive changes have been stat­
ed previously under the title of communicating systems. Therefore, it is not 
repeated here. On the other hand, the built environment has a close relation­
ship with the elder people just like the other people at different ages. The elder­
ly people and environment relations will be examined in the following chapter.
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3. ELDERLY PEOPLE AND ENVIRONMENT
In designing the built environment, it should be noted that the cultural differ­
ences shape the environment and life-styles. In this context, Rapoport (1980) 
explains the word culture as"... a group of people who have a set of values and 
beliefs which embody ideals, and are transmitted to members of the group 
through enculturation (9)." Culture leads to a specific world view that reflects 
ideals and leads to choices in relation to environments. Values are one part of 
this world view and result in particular life-styles -  the ways in which people 
characteristically make choices about how to behave, what roles to play, how 
to allocate resources (Rapoport, 1980).
All the man-made environments are designed as they are embodying human 
decisions and choices. Rapoport (1980) explains the word environment as a 
series of relationships between things and things, things and people, and peo­
ple and people. Also, he (1980) mentions four elements that are being orga­
nized when the environments are designed:
"■ space,
■ meaning,
■ communication.
time.(l I )"
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space is the 3 dimensional extension of the world around the human being. 
Planning and design at all scales from urban planning to industrial design can 
be accepted as the organization of space for different aims w ith respect to 
different rules which reflect the activities, values and purposes of the individuals 
or groups doing the organizing.
Related to the material used in shaping the spatial organization, the organiza­
tion of meaning is seen. Rapoport (1980) expresses meaning through signs, 
materials, colors, forms, sizes, furnishings, landscaping, maintenance, and the 
like, for differentiating from the meaning expressed by the space organization 
itself. He conceptualizes spatial organization as the organization of fixed feature 
elements and meaning as the organization of semi-fixed feature elements, like 
people themselves, their dress, proxemics, kinesics and other non-verbal behav­
iors. Semi-fixed elements are very important and play a major role in personal­
ization and other ways of expressing individual and group identity (Rapoport, 
1980).
Some cues like the kinds of people seen, shops, levels of maintenance, 
front/back behavior and others reinforce the communication of spatial organi­
zation. The specific organization of space and meaning reflect and influence the 
organization of communication (Rapoport, 1980). Who communicates w ith 
whom, under what conditions, how, when, where, and in what context are 
important ways in which built environment and social organization are related. 
If people notice and understand the cues in the environment identifying partic­
ular settings, they know how to behave appropriately. Otherwise, if the cues are
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not noticed or not understood, appropriate behavior becomes impossible like in 
situations of culture unfamiliarity.
Rapoport ( 1980) accepts time as the fourth element, since people are living in 
time as well as space and organization of time is reflected and influenced by the 
behavior in time. He emphasizes the importance of time in tw o major ways. The 
first refers to cognitive structuring of time such as linear flows versus cyclic time; 
future orientation versus past orientation. The second way is the tempos and 
rhythms of human activities.
The system of rules of any given culture leads to systematic choices about which 
elements are important. Different cultures give different emphasis to the four 
stated elements in environmental design. Therefore, in different cultures various 
physical devices may be used for similar ends, similar physical devices may indi­
cate different things, environmental quality components may vary (Rapoport, 
1980).
In this chapter, elder people and their relations with the environment will be dis­
cussed from the point of view of different theories and the sheltering problems 
observed by the other researchers will be examined.
3.1. Aging Person and Environment
Aging is a process of consolidating personal identity (Howell, 1980). Non-verbal 
messages come forward in the varied behaviors which older people, like all
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people, practice. These messages of identity are as often unconscious as well as 
conscious. They are messages that can be read and systematically interpreted. 
The messages of habitability are reflected in the attitudes, behaviors and physi­
cal attributes which aging people exhibit in their home which is the closest built- 
environment.
Blank (1988) explains the importance of housing along the lines of satisfaction 
of basic needs such as food and drink. It is the concern of almost the whole of 
the population; practically everyone lives somewhere. It is in ones housing that 
most of ones social activities occur, and a sense of place is crucial to a feeling of 
self-control and self-identity for all human beings. Most people, including the 
most older ones, want to have the sehse of control and privacy that comes w ith 
having a place to call one's own.
Blank (1988) provides evidence that a particular environment, whether it be 
one's house or some other physical place, has more marked effects on many 
older persons then on others. This is especially true, as advanced age quite 
often brings along with it deficits in the ability to experience one's environment 
(such as vision and hearing loses), in the ability to manipulate one's environment 
(loses in touch sehsitivity, arthritis or other diseases that limit precise motor con­
trol) and inability to move around in one's environment (due to knee and jo in t 
problems, osteoporosis, stroke, etc.)
In order to be adequately informed, it is important to examine and summarize 
existing knowledge about;
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1. housing needs and preferences of older persons today and 
expected needs and preferences in the future,
2. characteristics of current housing and emerging developments 
leading to changes in what sort of housing will be available to older 
persons; and,
3. technological innovations that may affect use of housing by older 
persons, especially those w ith specialized needs (Türel, 1996; 399. 
my translation).
She furthermore mentions that it is important to create an environment, that will 
answer different characteristics of social construction in order to find an ever­
lasting solution. She groups two main problems of aging people related to their 
houses:
"■ Need for help for the maintenance of their house.
■ High expenditure levels for a comfortable house (399)."
These points are generally true when interior architecture of the houses are stan­
dardized to the exclusion of aging people. Some specific design models may 
seem to be good solutions for all age groups of people, but Türel (1996) claims 
that better solutions can be found for the aging people w ith different personal 
profiles.
The groups of aging people can be classified in their houses w ith respect to their 
economic circumstances as:
■ Aging people w ho do not own housing.
■ Middle income aging people w ho owh housing but cannot afford inner and 
outer maintenance and management expenditures of the housing.
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■ Aging people w ho own housing and have adequate income, but have to live 
in an inconvenient environment..
The following outcomes are analyzed w ith respect to many field researches 
(Türel, 1996) performed in the middle income districts:
■ Half of the population prefer to live in general settlement area instead of a 
place designed only for the elderly. (%48)
■ Majority of the elderly do not like the usage of their kitchens and bathrooms. 
( % 68 )
Under these circumstances, elder people obviously prefer to spend their time in 
a secure environment which belongs to them with better living conditions. Wet 
spaces are the most problematic areas where people have many accidents and 
have a hard time because of the varying conditions.
Elderly people are technologically ignored by the societies of developing coun­
tries (Ahasan et al., 1997). Their needs are underestimated since they are not 
productive anymore. Although the Turkish elderly population is very small when 
compared to the developed countries (Brink, 1996), they are still an important 
part in potential house users (Table 3.1). From this point of view, the architects 
have to design the residential units considering the limited abilities of all people, 
at least when they become old in 25-30 years time after owning a house. The 
major problem in conceptualizing the residential design for older people is, the 
fact that aging is a process while most building programs assume an essentially 
static state for users and usage (Howell, 1980).
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Table 3 .1 . Expected population, population increase and distribution in some
countries and Turkey.
(Adapted from Brink, 1996; 346)
State
Population
(million)
Average
Increase
PoDulation Distribution
Age 0-14
%
Age 15^4
%
Age65-t
%
1990 2025
peryear 
1989-2000 1990 2025 1990 2025 1990 2025
Canada 27 32 0.8 20.9 16.9 67.8 60.7 11.3 22.4
India 850 1348 1.7 36.9 24.0 58.7 68.4 4.4 7.6
Mexico 86 142 1.8 37.3 22.9 59.0 68.3 3.7 8.8
Holland 15 16 0.5 17.6 15.6 69.2 59.9 13.2 24.5
Turkey 56 91 1.9 34.8 23.1 60.9 67.6 4.3 9.3
Beside the physical need of living in a house, there is also a social point of view 
in housing the elderly population. There are different aspects of the socialization 
problems of the elderly because of unsatisfactory alternatives of housing solu­
tions. Some different social theories in housing the elder people are examined 
in the following section.
3.2. Social Passage of the Elderly
The social change for the elderly people started from the beginning of primitive 
collector societies in which the elderly people could not live unless they looked 
after themselves (Sağdıç, 1995). Many psychologists and sociologists have estab­
lished theories about the chahges that occur with advanced age in different cul­
tures. Hoglund (1985) relates some changes to the biological aging process,
while other changes are a result of the interrelationships of the environment, the
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individual, and behavior. Theories such as those of disengagement, continuity, 
activity, and environmental press offer insights into the psychological changes 
that occur w ith aging.
3.2.1. Disengagement Theory
Disengagement, which is a prominent and controversial theory, claims that as 
people age they withdraw from social roles and interpersonal relationships. At 
the individual level it may be selective; that is, the withdrawal may be from some 
roles and not from others. As Atchley points out (1972), w ith each withdrawal 
the individual becomes more self-centered and inward-turning.
Much of the disengagement theory is based on a concept of societal equilibri­
um. Equilibrium is achieved when the youngest and fittest are in positions of 
authority and control. This leads to the concept of retirement, which weeds out 
older participants and transplants them into lesser valued roles. Advocates of the 
disengagement theory believe that as individuals age they inevitably become 
less efficient, hence, less productive. Reduced expectations and forced retire­
ment can then be viewed as a beneficial complement to a biological decline. 
Compulsory retirement, however may not be viewed as beneficial by a 65- 
years-old individual who has not reduced his or her expectations, social roles, or 
the quality of interpersonal relationships associated with middle age. A forced 
change in social roles may lead to confusion, alienation, and fear. Mutual satis­
faction can occur only when there is a simultaneous disengagement by the indi­
vidual and society (Hoglund, 1985).
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Society has developed rules by which disengagement can occur. The rites of 
passage establish retirement at a particular age (usually 65), require ceremonial 
events (retirement parties), stipulate gift-giving, and provide images for future 
social roles (fishing, traveling, and grandparenting). Disengagement, however, 
is a much more gradual process that involves a constantly changing withdraw­
al from certain roles.
Brink (1996) considers four ways of disengagement related to the environment: 
by unsatisfactory income, by low opportunity of credibility, by unsatisfactory ser­
vice and, by housing design. In fact, the fourth way is the basic reason of the 
first three ways which means that if there were enough number of houses, the 
elder people would not have to live in old, poor conditioned houses.
A person works at least 25 years in order to retire and has to provide his living 
after his retirement, for nearly 20 years, by the savings he made during the peri­
od he worked since the retirement payments are usually too low for proper liv­
ing. Moreover, he has no credibility to buy house because credits are given to a 
persons income level. In most of the housing markets the families with children 
are expected to buy the houses. Thus, many of the social services are placed 
around the school districts and the houses in that region become more expen­
sive. As a result, elder people cannot own a house after the retirement in this 
kind of regions and they cannot make use of the social services. Providing bar­
rier-free houses in most cases do not solve the disengagement problem of the 
elder people since they are generally built-up in a new settlement areas or out­
side of the city centers. The people living in this kind of residences become
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dependent to the services given to them, since they have no other choices 
being far from the city centers. In fact, solution of the fourth way of disengage­
ment will also be an answer to the first three ways.
3.2.2. Activity Theory
The activity theory is disengagement’s complement and its antithesis. It offers 
the perspective that individuals maintain the norms of middle age into old age. 
The foundation of this theory is that older people deny aging and continually 
struggle to maintain the roles, appearance, and activity levels associated with 
middle age. If culturally valued roles are removed by society through forced dis­
engagement, then the individual will replace it with a different valued role in 
which to channel his or her energies. In some societies, there are volunteer 
groups and clubs which reinforce an individual's self worth by providing an out­
let for skills and roles developed at work or at home.
3.2.3. Continuity Theory
The greatest social changes that occur with aging relate to personal value and 
self-worth. A primary interest of human psychology and the elderly is focused 
on maintenance of culturally valued roles and patterns. Major gerontological 
theories, such as continuity, recognize that as the individual develops she or he 
acquires habits, preferences, and commitments, which need to be reinforced 
and supported as that person's image of who she or he is. People spend most 
of their lives developing qualities and surrounding themselves with objects that
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create a personal self-image. Continuity theory states that w ith advanced age 
we develop a stronger need to maintain our habits and routines, but that we 
still adapt to changing physiological capabilities, new situations, and life's expe­
riences. Old age is not static but evolutionary. Continuity theory recognizes 
diversity in the elderly population.
3.3. Psychological Implications of Elderly People Related to 
Environment
The physiological and mental changes discussed in Chapter 2 cause some psy­
chological changes which are closely related to the environment. Anxiety and 
depression are often seen in elder people and a designer must take into account 
these different characteristics while creating an environment.
3.3.1. Environmental Press and Competence
Lawton and Nahemow (1980) have conceptualized the person/environment 
interdependence in their ecological model of environmental press and compe­
tence. If the environment becomes too demanding and surpasses the individ­
ual's competence, the outcome is negative. The same is true if the environment 
is not demanding enough; the encounter is negatively valued because it is 
unstimulating.
The ecological model allows for a qualitative measure of several variables 
(Hoglund, 1985). All elderly people are not alike; they have different amounts of
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ture, clarity, and definition in the environment, activity requires greater choice, 
independence, and flexibility. A variety of social changes occur the individual 
throughout the aging process. Hoglund (1985) explains an environment that 
forces socialization will not limit people from disengaging but may actually 
increase its chance. On the other hand, an environment that does not foster 
shared social opportunities can lead to withdrawal by those unable to actively 
pursue them.
Opportunities for socialization should follow life’s rhythms and patterns. Certain 
daily activities are considered social and others private, it is inappropriate for an 
environment to force socialization as the solution for a natural disengagement. 
It is equally inappropriate to disguise economic considerations as social and 
behavioral goals. Semiprivate rooms are just that, semiprivate; they are the result 
of economic efficiency, not profound, socially therapeutic goals (Blank, 1988).
3.3.3. Special Needs in Different Environment
By the end of 1960s, special considerations for tenant needs began to appear 
in standards and to be reflected in buildings for elderly. These were 'barrier free' 
conditions to support housing needs of the adult disabled, and social or com­
munity spaces to encourage the development of new social organization w ith­
in the housing site. Barrier free conditions attempted to establish rules for space 
and hardware that would better support what are known to be sensory motor 
incapacities occurring in relatively higher frequency among people as they age. 
Some of these rules were based upon sound technical information derived from
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specialities who deal with disability and medical rehabilitation, particularly for 
those who become wheelchair dependent. Others, such as rules to compensate 
for reduction in visual or auditory acuity are still not specified sufficiently in the 
research literature of either sensory psychology and medicine or of engineering 
in such ways that translations into performance standards for buildings can be 
clarified.
The importance of barrier-free design is obvious. Mace (1991) explains the term 
as follows: The goal of barrier-free design is physical independence for every­
one and the integration of disabled people into the mainstream of society. True 
independence means that an individual can engage in the activities of daily liv­
ing with little or no assistance. (2)"
Although the design professionals work with different materials and employ dif­
ferent techniques to solve their problems, they share their only client -the 
human race- in common (Deasy and Lasswell, 1990). As a result designers have 
at hahd data oh the physical dimensions of human beings in every conceivable 
posture: reclining, sitting, kneeling, standing, sleeping, and awake. In the criti­
cal matter of the behavioral dimensions of human beings, however the situa­
tion is different.
Aging people have both visible and invisible handicaps. As was examined in 
chapter 2, all the physical and psychological effects of being elderly influence 
the interaction between person and environment. It is easier to take precautions 
against the visible handicaps; but people with invisible handicaps often suffer
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from an environment that makes demands beyond their capabilities, and which 
cannot be forseen by designers. Respiratory and circulatory difficulties may 
restrict physical activity such as climbing stairs and therefore they are good 
examples of invisible handicaps. Elevators, which are thought of primarily for 
the wheelchair bound, also benefit these individuals.
Design criteria for invisible handicaps are rarely found in standards for barrier 
free environment. An empathic approach that responds to the very sensitive 
needs of an incontinent individual or to the loneliness of unshared meals is 
required. The environmental implications on elderly people must be examined 
through not only spatial but also social approaches.
3.4. Adaptability to Environment
□easy and Lasswell (1990) claim that the human beings are remarkabiy adapt­
able. This same adaptability makes it possible for people to function, and to func­
tion well, under circumstances that they would never choose if they were 
offered any alternatives. Francis (1996) states six different adaptations of Service 
Housing, which is widely preferred in the United States of America, in six differ­
ent countries. She mentions the importance of cultural background of different 
countries to explain the wrong attitude of the designers in one country w ho 
copy the whole of a successful solution in another country.
Universal adaptability is hardly an excuse for careless planning. If the design pro­
fessions seriously accept a commitment to make life better for their human
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From a user standpoint, Howell (1980) explains that the goal o f barrier-free 
design is access. An accessible environment is one that a disabled person can 
approach, enter and use. Such an ideal has an obvious intuitive appeal. 
However, designing for complete accessibility has both social and economic 
constraints. To build the necessary support environment for the severely dis­
abled can result in design strategies which are inappropriate to the needs of less 
disabled. Builders would consider such an approach as ‘overbuilding’ and eco­
nomically inefficient.
Adaptability is an integral part of barrier-free design. The UFAS (Uniform Federal
Accessibility Standards) define adaptability as:
"the ability of certain building spaces and elements such as kitchen 
counters, sinks, and grab bars, to be added or altered so as to 
accommodate the needs of either disabled or non-disabled persons 
or to accommodate the needs of persons w ith different types or 
degrees of disability.(68)"
Adaptability, thus, provides for equalizing the mismatch between the individual 
and the environment w ithout requiring the individual to relinquish occupancy. 
It reflects the need to adjust for changing levels of competence and environ­
mental press.
An adaptable environment would require new construction to have a basic 
design that would permit individuals to alter a standard dwelling quickly to meet 
individual needs. Specifically, accessible design provides for the explicit 
placement of grab bars for bathtubs with the seat at the head of the tub. Ih con­
trast, adaptable design requires the builder to provide reinforced areas for the 
possible placement of the grab bars (if needed). Furthermore, if needed,
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inclusion of non-residential areas within age-segregated sites and buildings 
(Howell, 1980).
One aspect of humankind's social nature is a strong desire to communicate. 
People communicate in order to find out what is happening in the world, to 
exchange information, to determine the attitudes of others and to express 
thoughts and feelings. Most eating environments of the elderly usually are not 
conductive to proper communication habits. Meals should be an opportunity 
for socialization and a cornerstone of the day's activities. Programs such as 
'Meals on-Wheels' may provide a well-balanced hot meal each day, but they fail 
to respond to the social opportunity associated with eating and the loneliness 
of eating by oneself. Purpose-built apartments for the elderly rarely have dining 
rooms or sun-filled, pleasant eat-in kitchens. Nursing home routines usually 
revolve around trays and hot and cold carts. Food service and dining become 
synonymous terms for an activity that could and should be psychologically sup­
portive and physiologically beneficial.
3.6. Density of the Environment
In the planning and development of housing for the elderly it is often necessary 
to make decisions about density. The number of apartment units put together 
in a single building on a particular site (units per acre) is the usual way of defin­
ing density. Although the density issue was not itself a primary focus of the work 
to be described, the subject did emerge as we began to identify friendship and 
neighboring behaviors and to explore uses of common spaces.
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Howell ( 1980) formalized one aspect of the problem as follows: the higher the 
building density the less the likelihood that an older tenant will leave the build­
ing, visit friends on site or engage in activities. If the design of moderate to high 
density buildings is intended to seduce the elderly into unaccustomed social 
interactions, it has not been conspicuously successful. It would seem that, as it 
is w ith 'senior centers' so too with elderly housing: the more gregarious will 
always find social opportunities in space; the majority of older people, howev­
er perpetuate their pre-move social patterns which dominantly involve kin in 
their own or relative's personal residence. The designer and planner needs to 
understand these patterns of response to space among older people by provid­
ing variations in density across settings within communities and variations w ith­
in settings of unit size and in the allocation and configuration of common space.
Besides the spatial plan of living units, the interior plan of living units are also 
very important, since a house is supposed to be the most secure place for a 
human being. There are some units which have different characteristics than 
others. The spatial relations and interior planning of each unit plays different 
roles in human-environment interaction. The units composing a house will be 
examined in the following chapter. Wet spaces will be focused because of their 
different characteristics influencing the lives of people more than the other units 
of a house.
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4. RESIDENTIAL WET SPACES
Sheltering is a basic need of every human being. People try to protect them­
selves ih ehclosed areas v\/hich can satisfy their needs of sleeping, eating, 
bathing and excreting in safety. A house is much more than a shelter. Satariano 
and Driver (1995) idealized a house with respect to its properties of providing 
safety, refuge and accessibility as well as a sense of belonging, purpose and 
well-being. A simple house has at least one/two places where a person can per­
form all these activities and feel himself in security (Baytin, 1980). However, 
excluding sleeping, the other activities are in need of different utilities for pro­
viding hygienic environment. Therefore, the spatial design of the areas special­
ized in cooking, bathing and excreting are dependent on the architectural 
decisions.
De Chiara and Callender (1990) discuss accessibility in multi-family apartment 
and condominium housing projects which should be designed to be as barrier- 
free as possible, whether publicly or privately financed. While suggest some pre­
cautions against inaccessibility in housing projects, they hote the importahce of 
kitchehs ahd bathrooms as totally accessible uhits of a house. Likewise, Mace 
(1991) classifies the accessible features of ahy house as:
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■ vehicular transportation and parking,
■ entrances and site designs,
■ doors and doorways,
■ windows,
■ kitchens,
■ bathrooms and
■ bedrooms.
As it is seen in this list, the three main living areas, where one must feel privacy 
and territoriality, are very important in a persons life.
The activity areas in a housing can be classified into two groups, namely, as liv­
ing spaces and wet spaces. Living spaces, in an apartment type of house for the 
elder people, contain livingrooms and bedrooms. In Western societies, these 
two spaces are differentiated by their walls and decoration and therefore, peo­
ple come together in livingrooms (family-rooms/guest-rooms) as a social area. 
Dining places are not a part of the living-room in many cases.On the contrary, 
the bedrooms are very private with their mobile tubs and basins in addition to 
the bed, store units and a chair and/or studying area in each room (Kitchens 
and Bathrooms, 1985).
In traditional Turkish houses, the living-rooms could be the hayat (semi-open 
gallery) areas or the başoda (prestigious room of the house), where all the mem­
bers of the family could come together and the guests could be received. The 
other spaces called as bedroom were the living area of all the different small 
parts of the large families, where sitting, resting, cooking, eating, bathing, 
sleeping, vs. activities took place in one room (Sağdıç, 1995; Imamoğlu, 1992; 
Günay, 1989).
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Wet spaces are different from the other parts of a house since they contain many 
utility connections related to the water and central gas system. Some built -in 
design plays undeniable roles in the spatial planning of the equipment which 
has to be used related to the purpose of that area. The concept of wet spaces 
includes the areas specified for cooking and storing food, washing the dishes, 
bathing and excreting. In the following sections, the three main activity areas 
will be examined in both Turkish houses and western houses.
4.1. Kitchens
Kitchens have been the most frequently used spaces in a house since earliest 
times (Koontz and Dagwell, 1993; Güvenç, 1992; Kitchens and Bathrooms,
1985; Ching, 1983). Conran (1977) states that cooking facilities in early shelters 
consisted simply of open fires or central hearts located in the center of house­
hold and family activities. Since a kitchen is dependent partly on cultural values, 
the different requirements of different culture's eating and food preparing habits 
are important on the development of kitchen designs. Since Turkish kitchens are 
much affected by Western kitchen designs, the development of kitchens in var­
ious Western societies will now be examined.
4.1.1. Kitchens in Western Societies
Over the centuries, gradual improvements occurred in both technology and the 
overall quality of life. By the time of Renaissance, there was both an improve­
ment in kitchen equipment and a change in the role of the female head of the
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household. During this period, the female was focused on supervising a num­
ber of people in the complex task of preparing food (Dagwell and Koontz, 
1993).
L.bi£
Figure 4 .1 . Catharine Beecher's design for a built-in work and storage unit.
(Dagwell and Koontz, 1993; 43)
A number of economic, societal, and technological factors were combined to 
influence the design of houses as well as kitchens at the beginning of the 20th 
century, in the western countries, the most important of these factors was the 
continuing success of the industrial revolution which combined with changes in 
social and economic norms. As a result of this change, it became difficult to find 
low-cost man-power in domestic positions. The end of this social change con­
tinued until the middle of the 19th century and in 1869, the Beecher sisters
designed a kitchen work area, which organized as a modern continuous surface
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VENT. 
DINING ROOM
Figure 4.2.Christine Frederick's Inefficient Kitchen. 
(Dagwell and Koontz, 1993; 46)
Figure 4.3. Christine Frederick's Efficient Kitchen. 
(Dagwell and Koontz, 1993; 47)
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In the 1930s, designers contributed to the need for reductions in both kitchen 
size and cost. Along with the availability of more and improved kitchen appli­
ances, people focused on efficiency. This new type of kitchen reflected the belief 
that the hard work could be reduced by its layout, design and appliances, fea­
tured continuous work surfaces, closed storage and minimal space produced a 
laboratory type appearance (Koontz and Dagwell, 1993). Its design was also 
based on the assumption that it would be used by only one person, the house­
wife.
When housewives began to be employed widespreadly, the households' look at 
food preparation activities was also changed. In 1963, George Fejer designed 
the Hygena System 70 which has the advantages of modular, standardized pro­
duction which contains adjustable and interchangeable parts with the addi­
tional extensions at a later date (Güvenç, 1988). In most cases, cooking today is 
no longer the only responsibility of one individual. It is common today to find 
that food preparation and related activities are conducted simultaneously by sev­
eral members of the household working together. In addition, more casual life­
styles and relaxed types of entertaining have made the kitchen a focal point for 
guests who often contribute to the food preparation activities.
In addition to its traditional role in meal preparation and eating, today's kitchen 
often serves as the location for much of the interaction between adults and chil­
dren within the household. When households consist of two working adults or 
a single parent and young children, the preparation and consumption of break­
fast and dinner are the times and location when parent and child will meet each
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other a great deal of time. Koontz and Dagwell (1993) mention that all these 
divergent activities not associated with the traditional kitchen design must be 
considered besides the environmental concerns for today's and future's family 
types.
Included in the technological advances that have affected the design of kitchens 
are the development of more energy efficient appliances, availability of small 
appliances ranging from toasters and mixers to bread makers and development 
of the microwave oven with its widespread acceptance. Another technological 
development that will begin to impact the design of kitchens in new construc­
tion is the arrival of the electronic house. These types of systems have the capa­
bility for enhancing safety by integrating energy, lighting and security systems 
(fire and burglary) into the house control technology which allows the pro­
gramming of such instructions as automatic turn off of burners and ovens that 
have nothing on or in them.
4.1.2. Kitchen in Traditional Turkish Society
Turkish houses are, obviously, influenced by the tents used by Turks during the
long period of nomadic life. As if they were living in tents, the settled Turks were
using one space for their all needs, like sleeping, eating, resting and bathing.
When the social structure of a Turkish family was examined, there were too
many people living in one family including, the father as the only authority, the
respected mother, the sons, their wives, their children, and unmarried female
relatives. Preparing the food activity was done by the younger members of the
family under the control of the eldest female person.
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pastries like mantı, börek, (Turkish pastries) etc. When the Turkish women look 
employment and this became widespread, the traditional food preparation pro­
cedure changed a lot. Young Turkish working women did not want to spend 
their time with preparing mantı for a daily meal and the frozen foods and easy 
made food options are preferred.
4.1.3. types of Kitchen
There are three main activity centers which must be placed in a kitchen area in 
order to prepare the meal properly: the refrigerator, the sink, and the cook-top. 
The combination of these centers and consideration of the flow of work, com­
pose the modern layout of today's kitchens (Güvenç, 1992). The storage of 
kitchen equipment within these activity centers create an advantage for the 
speed and ease of the user who works in the kitchen. The items used most fre­
quently must be put in the places where they are easy to see, reach and grasp. 
The refrigerator center must contain 40 cm working top at the latch side 
(Raschko, 1981) of the refrigerator for setting out supplies. The place of the 
refrigerator should be determined with the logic of not creating several small 
working areas. Güvenç (1992) advises to place the refrigerator close to the door 
which is a connection between the entrance of the house and the kitchen, 
with the combination of the sink center since food preparation is carried out in 
this area.
There must be at least 60 cm of work top on each side of the sink for preparing 
food and stacking the washed dishes. There must be some additional counters
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around the sink center like; 90 cm on one side, if there is a ridge drainer on the 
other; 60 cm on one side, if there are ridge drainer on both sides; 35 cm 
between the sink center line and the corner, if the sink is placed near a corner. 
In an average kitchen about half the total run of fittings take place at the sink 
center (Güvenç, 1992).
The cooker center is a composition of cook-top and oven. At least 30 cm free 
zone on each side of the cook-top is preferred for the resting pans. If one side 
is next to a wall, a safety margin of at least 40 cm is preferred (Güvenç, 1992). 
If the oven is separated, there should be a work-top at least 40 cm long beside 
it. The serving area is usually located within the cook-top center, where many 
items are stored.
All the stated three centers are composing the working triangle of a person who 
cooks the meal. The working triangle is the logical interrelationship among the 
centers and the appliances should be placed in way that the user has access to 
each w ithout making too many unnecessary movements while fetching, wash­
ing, mixing and cooking the food. From the ergonomics point of view, the three 
appliances are placed at the corners of an imaginary triangle which should be 
compact within the limits of free movement between the corners and provide 
adequate working and storage areas (Joyce and Swift, 1988). There are four 
basic layouts, ohe of which should be used for an efficient kitchen: the single­
wall, the corridor; the L-shaped and the U-shaped. Except for the single-wall 
type, in each layout, the lines of triangle jo in the three main activity centers and 
for an effective planning the sides of the triangle must measure 360-660 cm 
(Güvenç, 1992).
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The single-wall layout works best in an area less than 366 cm long. In order to 
provide maximum work-top narrow appliances can be used and many steps can 
be saved by locating the sink center between the refrigerator and the cook-top 
areas. The most work-top space must be between the sink and the cooker. The 
corridor type layout is used generally when the kitchen has a role of passage 
way between the units. The appliances are placed along two facing walls. In 
order not to disturb the working triangle it will be better to place the cook-top 
and the sink on the same side of the kitchen. If the aisle between the counters 
are less than 120 cm, the three working centers should be staggered so that 
appliance doors do not interfere with each other (Güvenç, 1992). The L-shaped 
layouts are best for small square kitchens. The disadvantage of this shape is the 
long distance between two of the main centers. Therefore, Güvenç ( 1992) men­
tions to arrange the sink center in the middle, w ith creating a refrigerator-to-sink- 
to cook-top work flow. The U-shaped layouts is preferred where the back wall is 
240-440 cm long and allow 120-180 cm of working area between work-tops. 
A tighter arrangement can create cramped working areas since a person walks 
too many steps between activity centers.
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The Single Wall Kitchen
Figure 4.4. Four Types of Kitchen. 
(Adapted from Güvenç, 1992; 48)
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Güvenç (1992) mentions the importance of storage in a kitchen and she speci­
fies different kinds of storage units related to their place and shapes: Base units, 
wall units, tall units and special purpose units. Since the kitchens are getting 
smaller, storage requirements in the kitchen increases, but they can be effective 
if they are designed w ith respect to the real needs of the user. The number of 
the people living in the house, the period of cooking activity and the shopping 
time are some of the important points for a logically well designed kitchen 
(Güvenç, 1992).
When the storage elements are examined, all four categories have different 
roles. Base units have two purpose relating to storing things and providing 
working surfaces. The heights and depths of base units vary according to the 
dimensions of built-in appliances. The accepted standard height is 90 cm and 
depth is 60 cm in Turkish kitchens whereas, these dimensions are determined 
for the people of the United States of America and therefore many Turkish peo­
ple have some health problems because of unergonomic working surface 
heights. In fact, the height of base units must differ according to the activity tak­
ing place on them like, a higher work-surface is needed for chopping, whereas 
a lower work-surface is needed for kneading. The standard kitchens produced 
in Turkey today tend to have a single height for all their base storage units. 
(Güvenç, 1992).
4 .1 .4 . Storage Units
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Wall units are mounted on the walls over the working surfaces. Their heights 
depend on either the ceiling height of the kitchen or personal preferences of the 
user but standard heights are usually 60 cm and 90 cm and depth varies from 
30 cm to 35 cm (Güvenç, 1992). Wall cabinets shortest in height are suitable 
for fitting over the sink, cooker and refrigerator.
The tall units extend from the floor to the top of the other wall units depending 
on the personal preferences and ceiling height. The general application for 
these units is to place inside some pull-out shelves which can be used from both 
sides. Therefore, there is no depth problem with these units.
The last group, called as special-purpose units, have no limits in design. Some 
of them house a sink or suitable for built-in ovens or refrigerators; some have 
pull-out boards; some have roll-round, pull-out racks; some are corner w ith Lazy- 
Susans, etc. Güvenç (1992) mentions the importance of flexibility of the shelves 
and some times the unit itself.
4.2. Toilets
Toilets were used by the Western societies under the influence of Eastern coun­
tries. Demirkan (1995) points out some squatter water closets have been found 
in excavations in fortresses beionging to Urartians in 8th century BC. In Western 
societies, there were ho specific piace as a toilet and the people were using 
buckets or the streets is an unhealthy way. In Anatolia, since it was very hard to 
place the necessary utility systems in wooden or adobe construction, toilet
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rooms were placed in a corner of the garden or to the far side of the courtyard, 
outside the house (Demirkan, 1995; Sağdıç, 1995; Günay, 1989). In most of the 
houses, the toilets were reached through the hayat (semi-open gallery), and in 
some through the aşhane (kitchen).
Günay (1989) mentions that the relation between the toilet and the abdestlik (a 
place for ablution) was important for Islamic reasons since there is a break in 
ablution when you use the toilet, thus they were placed as close as possible to 
each other (Figure 4.5). In traditional Turkish houses, there are mostly seen 
alaturka (squatter water closet) toilets. Some of them are placed on a wooden 
floor covering with triangular hole which had higher edges (Günay, 1989). 
Ünver (1976) states that some toilet floors were covered with thick lead plate 
with a triangular opening directing towards the door.
Demirkan (1995) states that the best posture for emptying the intestines is squat­
ting position and alaturka toilets are very suitable for this purpose. However, 
squatting down for a long period of time is not an easy position. Moreover, 
clothes may not be suitable for this position, since obtaining balance requires 
open legs and feet. Besides, it is not an easy issue to stand up again when 
someone squats down. It is very important to have assisting equipment around 
the alaturka toilets such that a person can easily reach, grasp and pull-up him­
self. Until the 1990s, modern houses have had two type of toilets one of which 
was alaturka in separate room and the other one is closet type which was found 
in the bathrooms. In the last couple of years, the alaturka toilets have been 
replaced with the closet type ones in Turkish houses.
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Figure 4.5. An exemplary drawing of alaturka toilets in 
traditional Turkish houses of Safranbolu. 
(Adapted from Günay, 1989; 237 )
Figure 4.6. Early toilets were disguised with cabinetry and clothed in the
language of traditional chairs.
(7\nonymous, 1985; 28)
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Today's modern toilets were developed from traditional chairs combined with a 
cabinetry (Figure 4.6) (Kitchens and Bathrooms, 1985). Since the plumbing system 
was developed during 1840s, the first closets were not connected to a plumbing 
system. The cast iron pan closet featured a bowl that was tipped mechanically to 
empty its contents. Lack of water pressure left incompletely disposed contents on 
the pan, yielding unsanitary conditions and bad odors.
Improvements resulted in the washout closet (Figure 4.7), followed by the 
siphon-jet, (Figure 4.8) which increased the force of water to empty the bowl 
and featured an oval form that created a centrifugal force. Originally made of 
sheet metal, the washout closet was vulnerable to rust, leaking seams and peel­
ing paint and eventually was manufactured in porcelain enameled cast-iron. As 
production techniques became more sophisticated, the complex forms of the 
toilet also were made in vitreous china, bringing a homogeneity of color and 
materials to the bathroom.
Figure 4.7. The T/N One Piece. 
advertised in the 1930s.
Figure 4.8. The Expulso Closet, a 
modern siphon-jet toilet.
(Kitchens and Bathrooms, 1985; 28) (Kitchens and Bathrooms, 1985; 28)
As the bathroom entered the American home, opinions were divided over 
whether the toilet should be part of the bathroom or placed in a separate
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compartment. While some designers and builders sought to determine the lim­
its of the minimal bathroom, sanitarians were critical of the increasing trend 
towards including the toilet alongside the lavatory and bathtub. On the other 
hand, the health critics thought that it was not hygienic to mix functions. 
Developments from 1910s and through 1940s brought the toilet from remote 
hallway locations to the bathroom interior separated from the bathing area by 
a door and accessible directly from the hallway. By the late -1930s and through­
out the 1940s and 50s the emphasis in advertising and articles on home build­
ing and decoration shifts from multiple points of entry to multiple bathrooms.
4.3. Bathrooms
Bathing is a different activity than eating since someone can cook the meal for 
another person, but someone cannot wash his body on behalf of another one. 
Baykan and Pultar (1987) found out that the eating activity takes place in every 
room except the master bedroom in a house in Turkey. On the other hand, 
bathing activity can be done only in the bathroom. Therefore, the importance 
of the bathroom usage becomes obvious in a person's life.
Demirkan (1995) states that there is a close relationship with the cleansing of the 
body and the rebirth with purity of the soul in all cultures. There were bathing 
places, built close to the temples, for the people could clean their bodies before 
they can be in the presence of Gods. Ganges was a holly river for Indians, 
Euphrates for Assyrians and Nile for Egyptians. On the specific days of a year 
they were bathing in the waters of these rivers and accepted that they are freed 
from all their sins.
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In later periods, cleanliness has had an important role among Greeks, Romans 
and many other Mediterranean cultures (Demirkan, 1995). From the Islamic 
point of view, there are many principles related to the body cleansing and there­
fore, beginning from the Se|jukians, who migrated from central Asia, many types 
of bathing buildings constructed in different places of Anatolia.
4.3.1. Bathroom in Western Societies
Western societies were influenced by the Eastern cultures in cleansing of the 
body. In the period from Roman Empire to 18th century, bathing was accepted 
as a social event, sometimes common, sometimes family wide (Demirkan and 
Sağdıç, 1997). Mullick (1996) states the earliest known bathtub in the Minoan 
Dynasty period in 1700 BC and its form is very close to the forms of modern 
bathtubs. The necessary equipment like tub, basin, etc. were as mobile furniture 
and the tub or the basin was filled w ith hot water. Then the user was getting in 
the tub to wash his body or his face and hands w ith still water (Figure 4.9). 
When the activity ended, the tub or basin was emptied to the ground in the 
garden.
In the early 1800s, the first shower models were seen for the purpose of water 
cure (Demirkan and Sağdıç, 1997). They kept their form till the end of the First 
World War. With the introduction of plumbing to the 19th century, formerly 
portable appliances - bathtubs, wash stands and chamber pots- assumed a fixed 
position in the home (Kitchens and Bathrooms, 1985). They were tied to water 
supply and waste disposal pipes. By the 1880s water-supplied appliances were
86
called 'set' or 'stationary' to distinguish them from the movable devices (Figure 
4.10). This new status of plumbed equipment was reinforced by the wooden 
cabinetry which enclosed the awkward pipes, bowls and leaks of early plumb­
ing. By 1890s, w ith both mechanical improvements and aesthetic adjustments, 
the open plumbing became acceptable in the bathroom because of brass sup­
ply pipes (Kitchens and Bathrooms, 1985).
Figure 4.9. Early examples of tubs and basins as mobile furniture. 
(Kitchens and Bathrooms, 1985; 27)
Wash stands holding Jugs of water, bowls and towels were standard piece of 
furniture in Western houses prior to the advent of running water. In the 1850s 
some lavatories with faucet fed by hand pumps were available. They were
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marble or wooden because the earthenware, soapstone or metal-lined bowls 
were physically separate from the slab, a dirt collecting gap made them difficult 
to clean. The cast-iron lavatory was the dominant type from 1860s to the 1890s. 
After the 1890s, fixtures made of either cast-iron or fragile, porous earthenware 
were superseded by the gleaming white finish of non-porous Vitreous china' 
(Kitchens and Bathrooms, 1985). The two principle lavatory types -wall-mount­
ed and pedestal base- shifted in and out of currency from 1880s to the 1940s 
Design changes have included the creation of more counter space around the 
basin, culminating in the 'console table' (Kitchens and Bathrooms, 1985) lavato­
ries of the 1920s and 30s. In the late 1940s, spurred by the production of lam­
inates such as Formica, there was a shift backward to the typology of the 
enclosed cabinet w ith the basin set into a slab.
Figure 4.10 'Stationary' water - supplied appliances. 
(Kitchens and Bathrooms, 1985; 30)
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In contrast to other religions, Muslims must ablute with running water. This rit­
ual causes an important difference in the process of cleaning the body and 
needs different plan of bathing places compared to the Western societies. This 
can be observed in the houses of Turkish people and other ethnic societies' 
houses especially in the 17th and 18th centuries, when the Turkish houses 
reached their most developed form (Demirkan and Sağdıç, 1997).
In traditional Turkish houses, since the room was the only main space for living, 
Turkish people were using leğen-ibrik, (bowl and ewer) which were mobile 
equipment, for abluting and washing the hands. In this way, everyone can eas­
ily ablute everywhere without getting out of the room. In fact, in many of the 
houses there was also a specified place called abdestlik (a place for ablution) 
near the toilets (Figure 4.1 1) (Günay, 1989). The abdestlik was a wooden 
counter, with a decorated oval sink carved in it, at a height of working counter 
and a depth of 40-50 cm. Under this wooden counter there was another wood­
en pipe with which had a slope for allowing the dirty waters go outside of the 
house. In order not to loose the soap, there is a trap for catching it.
4 .3 .2 . Bathrooms in Traditional Turkish Houses
In every room, one of the storing units was used as gusülhane (bath in a closet) 
for body cleansing and ablution (Demirkan, 1995; Imamogiu, 1992; Sözen and 
Eruzun, 1992;Aladag, 1991; Günay, 1989). When the doors of the storing unit 
were opened and the basemeht was taken away, a gusülhane is seen with a 
zinc-plate, wood or marble finished floor. The water necessary for bathing was
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heated in a bucket and cooled with cold water in a different one which is placed 
on a shelf near the door of gusülhane. The user sat on a low wooden chair w ith­
out back, called kürsü (a low stool). Since it was a very small space, the heat of 
the water was enough to keep the air warm. It was a short type of shower tak­
ing and after the cleansing was finished the gusülhane was cleaned up and a 
basement for the store unit was placed.
Figure 4 .11 . An exemplary drawing of alaturka toilet and abdestlik relation 
in a traditional Turkish house of Safranbolu.
(Adapted from Günay 1989; 237)
Except for the gusulhane area, some of the rich families had their private baths 
besides the public baths where the family members could bath. Unlike the 
Roman hamams, in Turkish ones people were seating near/curnas (basin of bath 
at floor level) and washed themselves by pouring water on themselves.
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In the beginning of the 20th century, because of the influence of Westernization 
on Turkish people, the bathroom traditions changed a lot and French style bath­
tubs were started to be used in the houses. In modern buildings, a specified 
room including a toilet, a basin and a bathtub is very common as a solution to 
bathing activity and daily cleansing. In a research by Demirkan (1995), it was 
found out that only 1 % among the 100 middle-income urban people is using 
the bathroom suitable to its function. Generally, the bathtub is used as a show­
er tub by the user, who is generally sitting just like in gusulhane.
By 2050 (Kitchens and Bathrooms, 1985) the portion of the population over the 
age of 65 will be double that of today, 22 percent. A major factor in this increase 
in the elderly population over the next 50 years is the aging of the baby boom 
generation. The most suitable solution to answer the needs of this generation, 
requires careful planning and consideration of the universal or accessible con­
cept at the initial conceptual or programming stage of the kitchen toilet and 
bathroom designs process as the design features. In the following chapter, the 
accessibility approach of elder people to the wet spaces wilt be questioned.
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5. A  RESEARCH ON W ET SPACE USAGE OF 
TURKISH ELDERLY PEOPLE 
IN RESIDENTIAL UNITS
Araz (1980) complains about the loss of personality in Turkish houses through 
the changing private ones to apartment flats. She states that each house is a 
symbol of the people who have built it and lived in it. A house fits the social life 
of the period in which it is built, and reflects the socio-economic characteristics 
of that age. Thus, after 1930's the Turkish houses were influenced by the west­
ern house styles, in the context of materials and spaces. The apartment type of 
houses became very popular and many people preferred to move into these 
flats sharing life with various other families.
Gunay (1989) states that the traditional houses were carefully planned. There 
are some rooms in which people could stay alone and rest or think or cry with­
out reflecting his/her feelings to the family. Araz (1980) points out some of the 
problems arising under the pressure of tiny little rooms separated by very thin 
walls which causes the household get bored from each other. She also men­
tioned that 'me too' copying (Langrish, 1994) of the houses might hot be a 
proper solution for all the societies. Therefore, more specific researches have to 
be made concerning the different parts of the various societies.
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Turkish elderly people may not be differentiate from the other societies' elderly 
people when a comparison is made on the physical, psychological and intel­
lectual basics. Hence, as Imamogiu and Imamogiu (1992) state, due to the rapid 
social and economic changes taking place, it becomes difficult to continue con­
ventional life styles. The Turkish people's attitude towards the environmental 
problems can vary depending on the socio-economic profile of the population 
and the housing conditions of the Turkish society.
Some researchers (Gilleard and Gürkan, 1987; Finley, 1982; Cowgill and 
Holmes, 1972) have focused mostly on the status of elderly bound to the socio­
economic changes arising with aging. Cowgill and Holmes (1972) declare that 
the status of aged people decreases w ith urbanization and that it is inversely 
proportional to the rate of social change. Finley (1982) also supports this idea 
with his studies with the westernized nations that indicated a decline in the sta­
tus of aged with increasing urbanization. Gilleard and Gürkan (1987) report 
that Turkish elderly men were accepted as 'the head of the household' in the areas 
\A4iere there is low level of urbanization.
There are two comprehensive researches conducted on the Turkish elderly people 
in relation to the housing environment which are valuable information sources 
about the problems related to the unsuitable environmental conditions. Kalinkara 
and Gönen (1992) have focused on the ergonomics perspective of kitchen usage 
of Turkish elderly women. They concluded that most of the kitchens were not suit­
able not only for the elderly but also for the younger women since the equipment 
used in the kitchens were not suitable to the anthropometric data of the 
Turkish population.
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In the second research, Imamogiu and Imamogiu (1992; 1995) examined the 
housing problems of Turkish elderly people living in small towns, cities and met­
ropolitan, including differences in the current living environments of the elderly. 
The urbanizational level of their area of residence was explored in terms of 
household and housing characteristics, assessments on dwelling standards and 
facilities, and location standards. The elder people’s evaluations of their 
dwellings and neighborhoods, prosperity, life satisfaction, aspects of neighbor­
hoods considered important by the elderly and their preferences for being with 
people of different age groups are also determined with respect to the analysis 
of the survey. The authors concluded that there must be more institutions for the 
Turkish elder people and various housing alternatives, so that the older people 
can have the opportunity to choose the type of living environment that best 
suits their needs.
The Housing Corporation (1996) looks at the housing question of the elderly 
people from a different perspective. Although most older people wish to con­
tinue in their owh houses, some will prefer to move from their existing homes. 
The reasons can be stated as the largeness of a house, which have been shared 
by the family once, causing some maintenance problems or some psychologi­
cal problems like feeling oneself alone. Older people often wish to move to a 
new house before they become frail and they put forward reasons for such a 
move earlier than a later one. One of these reasons is that the elder people can 
cope with the weariness of moving the house if they are still healthy and mobile. 
It is also easier for them to integrate into their new community if they move
earlier.
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'There are arguments for and against applying 'lifetime homes' and 
similar standards to developments of family housing, but there 
seems to be a strong case for building in a high level of adaptability 
when developing or refurbishing (The Housing Corporation, 1996) 
mainstream or sheltered accommodation intended to meet the 
needs of older households who wish or need to move. (1996;4)."
From this point of view, the architects have to design the residential units con­
sidering the limited abilities of all kinds of people, at least when they become 
elder in 25-30 years time after owning the house.
In order to find out the primary issues in a design model for the renovation or 
construction of the residential wet spaces as a solution to the problems faced by 
the elderly people, a field research was conducted among the Turkish elderiy 
people to define the user profile in today's Turkish houses and wet space usage.
5.1. Design of the Survey
In this survey, thirty-nine participants ( 6 male and 33 female) were visited in 
their houses and interviewed by the author. Each participant was asked 93 
questions and observations were made on the present wet spaces (Appendix A). 
The questions were related to the personal profile of the participant (9 ques­
tions), the disability profile of the participant (13 questions) and the wet spaces 
of the house in which the participant was living (3 general questions, 30 ques­
tions and observations for kitchen, 38 questions and observations for the bath­
room-toilet). The mean of interview duration was 55 minutes with a standard 
deviation of 19 minutes.
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The questions about wet spaces were related to the expected improvements 
which are suggested by some design guide books such as Peloquin (1994), 
Regnie (1994), Harber et al. (1993), Mace (1991), De Chiara and Callender 
(1990), Raschko (1982) and Goldsmith (1976). 26 prospective changes were 
questioned relevant to kitchens and 27 changes were questioned relevant to 
bathroom-toilets. At the end of data collection two improvement areas were 
defined fo r each participant related to the perform ed renovations in 
kitchens and in bathroom-toilets ( Table 5.1).
Table 5.1. Means of changes and wrong /ignored decisions related to the 
pleasantness of the elder user.
Min. Max. Mean St. Dev.
Kitchen improvements 0 1 1 6 .410 3 .185
Bathroom-Toilet improvements 1 22 7.282 5.982
IgnoredAVrong improvements 4 17 13.333 1.991
Then, another group was defined by observing the wrong decisions in renova­
tion projects which are not in conformity (either conflicting= wrong, or ignored) 
with those suggested by the guide books (Table 5.1). Using these three points 
and the other variables, a design support system model will be suggested in the 
following chapter.
5.Z. Analysis of the Survey
Data was analyzed by using the Statview 4.0 and Minitab 6.1 statistics pro­
grams. The analysis is mainly focused on the influence of personal profile vari­
ables over the renovation decisions of the kitchen or bathroom-toilet spaces, the
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influence of house profile variables over the renovation decisions of the kitchen 
or bathroom-toilet spaces, the result of renovations, whether the users are 
pleased or not pleased with their houses, and the role of designers. In the fol­
lowing sections, the expectations and the analyzed results will be stated in the 
same order asked to the participants. The suggestions stated by the guide books 
will be compared to the renovations made by the participants. Finally, the dif­
ferences will be discussed.
5.2.1. Characteristics of the Sample
In this section, the participants were asked 22 questions, 9 of which are related 
to the socio-economic status and 13 of which are related to the disabilities of the 
participants (Appendix A). All these questions were asked to find out the influ­
ence of personal characteristics and background over the renovation decisions.
5.2.1.1. Personal Profile
Some characteristics of elderly people determine the various uses of the interior 
spaces. Six of these characteristics are dependent upon the participants socio­
economic profile: age, sex, stature, education, income and birth place.
5.2.1.1.1. Age
The different periods of elderhood depicts different changes in physical, intel­
lectual and psychological characteristics. In this study, the age of the people are
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categorized according to the following classification: the young elderly period 
starts at 60 years-old and ends at 74 -years-old, the old period starts at 75 years 
old and ends at 84 years old and the oldest old period starts at 85 years old.
Bekirogiu (1996) has estimated life expectancy in Turkey as over 65 years for a 
new born baby today but it was much lower for the past ten years, nearly 62 
years for men and 64 years for women. This shows that there is a significant 
increase in health services for the last decade. The distribution of the age groups 
over the total participants are as shown in Figure 5 .1. The young-old people are 
66.66%, the old-old people are 30.76% and the oldest people are only 2. 56% 
of the total participants of this study.
7.7 %
' O ldest
Figure 5.1. Age groups distribution in the research.
In Imamogiu and ImamoQlu's study (1992), it is stated that there was a decrease
in status of elderly people related to the increase in urbanization. This means
that children of elderly people are more influential over their parents and many
decisions are made under the influence of younger people.
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In this study, the elder people are generally deciding on doing renovations or 
not by themselves (79.49%) but they prefer to get help from the unprofession­
al people (14.82% for kitchens and 7.69% for the bathroom-toilets) who are not 
designers but the other family members or uneducated workers.
5.2.1.1.2. Sex
In the survey, the second variable is defined as sex. Until the 1980's in Turkish 
society, most of the families make a discrimination among their children due to 
their sexes. Each sex practices a different role in using the spaces of the house. 
On one hand, girls were expected to give 'the service' like doing all the house­
work including cooking, washing the dishes, cleaning the house, washing the 
clothes, etc. and the family teaches to their children that all the housework is 
under the responsibility of women. On the other hand, boys were taught to get 
'the service' done by the women including getting a glass of water from the 
kitchen. The discrimination may have caused different approaches to the usage 
of wet spaces since the kitchens are expected to be used more by women in 
order to give more service to the men but the bathroom-toilet spaces are expect­
ed to be used both by men and women.
In the study, the ratio of men is very low (15.38% of the total participants) 
whereas the women are nearly 5 times more than the men (84.61 %) as seen in 
Figure 5.2.
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I I male 
■  female
Figure 5.2. Sex distribution of the participants in this study.
This difference is due to the natural cause of men/women ratio explained by 
Orhunbilge (1996). It is a general information that number of male babies are 
more than females by birth but as the time passes the ratio of death in male pop­
ulation is more than the female population and at the age of 37-51 period the 
number of males become equal to the number of females. In the period of 67- 
81 years, the female population is excess 4% and after the age of 82+ the dif­
ference becomes 10% (Orhunbilge, 1996).
5 .2 .1 .1 .3 . Stature
The stature of the sample is a determinant variable in explaining the reasons 
why the sample cah/cannot feel comfortable ih the kitchen and/or bathroom- 
toilet spaces. Except the study of Kalinkara (1992), there is no significant 
research on anthropometric data of Turkish elderly people. This lack of
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information causes the usage of American standards (ANSI) or German stan­
dards (DIN) in kitchen and bathroom-toilet designs in Turkish houses. The 
anthropometric data of American and German people are unquestionably very 
different from the Turkish society (Demirkan, 1990). Moreover, the postural 
changes during the ageing procedure are never taken into account in the inte­
rior planning of the Turkish kitchens and bathroom-toilet spaces. According to 
the reports of Kalinkara (1992) and Demirkan (1990), the standing height can 
be used as a determinant in deciding on some heights used in spatial planning.
In this study, the mean stature of elder people is calculated as 167.16 cm (Sd=
11.75) for men and 154.84 cm (Sd= 28.67) for women. When the heights of 
storing units of the kitchens are considered it is interesting to find out that most 
people prefer to use the cupboards (Mean= 226.77 cm, Sd= 19.486 ) which are 
very high and many participants cannot reach to the upper shelves easily. In 
order to solve this problem, the participants generally prefer to climb on 
chair/stool (48.72%), or a kitchen type ladder (25.64%) or get help from the 
other family members (23.60%). It must be poihted out that it is very dangerous 
for a person who has poor balance to climb up on a chair/stool. The other solu­
tion as requesting help from the other people causes a dependency on the 
other members which is also not preferred.
In fact, reaching too high and too low are both accepted as very dangerous for 
elder people, because of poor balance w ith impaired audial tissues. In many 
(41.03%) of the old buildings (more than 20 years), the base cabinets of the 
kitchens have very low shelves which are on the floor level which means that
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there is no shelf on the base and people have to put their equipment on the 
floor. Besides creating problems related to the health of elder people, having the 
kitchen equipment on the floor is not a hygienic solution. It must be pointed out 
that 26.87% of elder people who have base cabinets without shelf accepted the 
problem as it is and kept on using those cabinets without putting a shelf. In 
Table 5.2 and Table 5.3. the changes made in wet spaces by the participants are 
listed. Although most of the changes are made at the storing units of kitchens 
(Table 5.2.), the mostly seen wrong decisions/ ignorance are also involving the 
cabinet heights of the kitchen. The outlets and the taps of kitchens are both at 
the second place in changing ratio among the others. The increasing number 
of electrical appliances is a good reason for the outlet improvement, whereas 
the usage period of taps -because of water- are the reason of tap changes. The 
renovations in sink the third mostly done change in kitchens.
Table 5.2. Renovations made in a kitchen.
CHANGE MEAN ST. DEV MINIMUM MAXIMUM SUM
Door 0.821 1.449 0 5 32
Threshold 0.128 0.570 0 3 5
Floor finish 1.795 1.673 0 5 70
Storage units 4.795 3.563 0 9 187
Enlargening 0.077 0.354 0 2 3
Balcony 0.359 l.l  12 0 4 14
Sink 3.692 3.743 0 10 144
Tap 1.667 1.562 0 4 65
Lighting 1.333 1.644 0 4 52
Outlets 2.077 1.692 0 5 81
Elec, switches 0.282 0.826 0 3 1 1
Cooktop 2.564 3.076 0 9 100
Hood 0.692 1.173 0 4 27
Mirror 0 0 0 0 0
df=38
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'Table 5.3. Renovations made in bathroom-toilets.
CHANGE
Door 
Threshold 
Floor finish 
Bathing area 
Store units 
Enlargening 
Lavatory 
Faucet 
Mirror
Medical cabinet 
WC
Toilet paper holder
Lighting
Outlets
Elec, switches
Emergency button
Grab bars
MEAN ST. DEV MINIMUM MAXIMUM SUM
1.256 2.221 0 7 49
0 .410 0 .938 0 4 16
1.205 1.418 0 4 47
2 .769 3.441 0 12 108
1.077 1.612 0 5 42
0.667 1.364 0 5 26
2.949 4.61 1 0 13 115
1.000 1.124 0 3 39
0.897 1.252 0 4 35
0 .205 0.469 0 2 8
0.974 2.134 0 7 38
0.974 1.755 0 5 38
0.821 1.430 0 4 32
1.103 1.392 0 3 43
0.282 0.826 0 3 1 1
0 0 0 0 0
0 0 0 0 0
df=38
In the Table 5.3., there are the changes related to bathroom-toilet spaces. It is 
interesting that elder people are mostly making changes on the outlets since the 
number or type of them are not suitable for the electrical appliances used in wet 
spaces. However it is ignored that those electrical switches and outlets are gen­
erally placed also out of comfort zone in all wet spaces of the houses.
5.2.1.1.4. Education
The education level o f people is always an important variable, since it is expect­
ed to define the level of independency when a person has to decide on his/her 
personal preferences. It must be mentioned that during the Ottoman period the
education was not so much important as it is at the end of 20th century. There
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were mostly district schools giving religious education to both boys and girls, 
and some western schools which were giving education depending on the 
western culture and religion. When the children finished their primary educa­
tion girls had almost no chance to go to a higher school, since they were going 
to marry. Boys had a chance to go on their education in military schools or high 
schools and then medresseh if their families give permission.
After 1925, the educational revolution had an input on Turkish people. As a 
result of this educational development, the girls gained the chance of specifying 
their future. Since the young elderly people of today are the children of 
educational revolution period a significant difference between the young elder­
ly and oldest old age groups is expected. Therefore, the participants were cate­
gorized according to the level of education, including; illiterate, only read and 
write, primary school, secondary school, high school and university, (Appendix
A). The education level distribution can be seen Figure 5.3.
2.5 %
20.5 % 23.1 %
38.5 %
I I Only read and write 
H I Primary ed.
^  Secondary ed. 
m  High school 
H  University
1 5,4 %
Figure 5.3. Distribution of education level among the elder people in this study.
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Among the participants, there is no illiterate person. Only one of the female par­
ticipants did not have a school diploma and 23.08% of the participants gradu­
ated from a primary school, 15.39% graduated from a secondary school (sec­
ondary schools are effective in the education system before September 1997), 
38.47% graduated from a high school or a technical school (it is very popular 
for a girl to graduate from institutes which educates the students about home 
economics and hand crafts) and 20.51% graduated from a university.
All the male participants had a job  and 83.33% are still working after retirement. 
Although more than half of the female participants (54.5%) had a profession to 
earn their living only 27.7% of them actually worked and 5.12% of them are still 
working, although they do not need to earn their living.
5.2.1.1.5. Income
The economic independency is expected to be another factor affecting the real­
ization of decisions on renovation. Many of the necessary changes in the living 
units can be done only if the economic power of the user is available. In most 
of the design guides (Mace, 1991; Goldsmith, 1984; Raschko, 1981) the 
advised spatial changes are so comprehensive that a person with a low income 
cannot afford an extra-expense on changing his/her environment for a better 
living condition.
According to the reports of State Statistics Institute of Turkey (1995) the thresh­
old of poverty for a person living alone is the double of the minimum wage
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established by the State. Therefore, the monthly personal income of the partici­
pants are grouped as the multiples of the minimum wage and 6 degrees are 
used to define the income level of the samples (Appendix A): none, very low, 
low, middle, upper middle, high. The distribution of income in this study is as 
in. Figure 5.4. (Mean= 3.026, Sd.= 1.135).
There was only one female participant who did not have any income of her 
own and she was the person who had the lowest education level, stated in the 
previous section. She was living with her son's family and was completely 
dependent to the decisions of her children.
2.5 %
10.3 %
23.1 %
2.5 %
□ None
■ Very low
IP Low
■ Middle
■ Upper Middle
High
33.3  %
Figure 5.4. Income distribution of the participants.
The participant, who had very low income (minimum salary X I ) was a female 
again but she was living in her own house with a younger person from her fam­
ily. Unlike the previous participant, who was born in a small town, she was born
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in a big city center. Although this lady got financial help from her children, she 
was independent of having decisions on renovations.
Among the other participants, 28.20% are in low income level (minimum salary 
X 2), 33.33% are in middle income leve (minimum salary X 3), 23.07% are in 
upper middle income level (minimum salary X 4) and 10.25% are in high 
income level (minimum salary X 5). Although participants at high income level 
have more opportunity to do more changes, it is seen that the low and the 
middle income groups are doing more changes in the houses they are living in, 
than the other groups (Table 5.4). On the other hand, the highest means of 
wrong/ignored changes are also at the middle and upper middle groups' houses.
Table 5.4. Changes by to income level.
Income Level Kitchen Changes Bathroom-Toilet Changes W rong/ignored Changes
None Not Significant Not Significant Not Significant
Very low Not Significant Not Significant Not Significant
Low 6,44 7.44 12.55
Middle 7.30 8.15 13.61
Upper Middle 6.44 6.00 14.1 1
High 5.00 5.00 12.00
TOTAL 6.41 7.28 13.33
df=38; maximum possible change for kitchen= 16; maximum possible change for bathroom -toilet= 22; 
maximum possible wrong/ignored changes= 48.
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5.2.1.1.6. B irth  Place
The cultural values of a society have important influences on each person of that 
society. Ih the couhtry side, apartmeht type of dwellings are not preferred since 
the people own their lands and the extended family type is mostly seen. In these 
families, the father is the head of the family and the sons are not independent 
in their decisions due to their ecohomic dependency. The mother is also respect­
ed in by the other members of the family. However, the final decision is taken 
by the father as the 'head of the family' (Gilliard and Gurkan, 1987).
The family types in the urban settlement areas are different from the traditional 
extended family types in rural districts. Family size is kept as small as possible for 
two main reasons. First, in center of the cities the land is more expensive than 
in the country side (Brink, 1995). In order to get more service from the munici­
pality, people try to live as close as possible to the city centers. Therefore, the 
land is generally used to build apartment type of dwellings. People are sitting in 
small flats on top of each other and they share may of expenses. This means that 
the larger number of dwellings in one building, the lower will be the amount 
of expenses to be paid for each dwelling. The larger number of dwellings 
means that the smaller area to live ih ahd the smaller area means, less space for 
less people for each family.
The stated approach to dwelling need of city people brings the necessity of 
nuclear family model including one father one mother and the childreh. As the 
number of people living in the same house decreases, the mihimum amount of
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necessary income also decreases. It becomes easier for the families to survive in 
the cities and this is the second reason of preference on small family model.
In the rural areas, people are more dependent on their traditions (Gilleard and 
Gurkan, 1987). They are generally more conservative and close to the new life 
styles. They prefer to lead a life that their ancestors leaded many years ago. 
However in the big cities people are influenced by the outcomers and they are 
open to new ideas much more than in the rural regions.
There is a great migration, in Turkey, from the small settlements to the big cities 
for 30 years because of changing economic conditions in rural areas. Many fam­
ilies are moving to the big cities to earn their living but they lead their lives with 
respect to their traditions even though they have changed the environmental 
conditions and type of residences (from private houses to the apartment type of 
dwellings). It takes three generations to become a bourgeois in a big city for a 
family from country side (Gilleard and Gurkan, 1987).
In this study, the birth place is accepted as a variable since the traditions could 
play an important role on the decisions of a participant coming from the coun­
try side. The birth place distribution of the participants in this study is like this; 
7.69% were born in a village, 20.51% were born in a town and 71.79% were 
born in the center of big cities (Figure 5.5).
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7.7 %
71 .8  %
20.5 %
□  Village 
H  Town 
M  Big City
Figure 5 .5 . Distribution o f b irth places o f participants.
In Table 5.5, there is a comparison of means among the participants related to 
their birth places. The participants born in villages have a higher tendency to 
make changes in their apartment type houses, but there are more things need 
to be changed in their houses, too. They prefer to make more changes in their 
kitchens relative to the bathroom-toilets.
Table 5.5. Comparison of means of changes related to the birth place of 
participants.
Changes
Birth Places Kitchen Bathroom-Toilet W rona/lanored
Min. Mean Max. Min. Mean Max. Min. Mean Max,
Villages 7 7.33 8 2 7.66 15 13 13.66 14
Small Cities 3 6.63 9 2 7.63 22 10 12.88 15
Big Cities 0 5.6 12 1 6.85 18 1 1 12.6 17
Total 0 6.41 12 1 7.28 22 10 13.33 17
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People from towns are also doing more changes than the people from big cities, 
but the wrong /ignored decisions are not so much as people from villages. The 
people born in big cities are doing fewer changes in their houses and the mean 
of w rong/ ignored decisions are less than all the other three means.
5.2.1.2. Disability Profile
The disability profile of a person is very important from environmental implica­
tion point of view. The disabilities define the limitations and these limitations 
cause changes in a person's environment. Each kind of disability, obviously, 
needs a different solution. A visual disability may need more intensity of light or 
a walker user will prefers wider corridors. In both cases, a designer will con­
centrate on the disability and decide on every detail w ith respect to the specific 
disability. A person under the influence of different kinds of disabilities becomes 
a complex case like, an elder person with a walker, who is suffering from arthri­
tis in hands, low vision, low audial ability and high level of calcification on knees. 
A person with these characteristics will need the help of a person,who can find 
the solutions for all the requirements. However, a designer, who does not have 
a qualification for design for disabled people, may not find the proper solutions 
for the requirements of all combinations of different kinds of disabilities. In the 
following subtopics, the effect of different disabilities of elder people over the 
kitchen and bathroom renovations will be examined as a part of personal 
profile.
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5.2.1.2.1. Visual Disability
Visual impairment is one of the mostly seen type of disabilities among the elder 
people. In this study 87 .17% of the participants have a visual disability. Although 
the causes of visual disabilities are different (Figure 5.6), low vision ability of a 
person must be a very significant issue in design decisions.
12.8 %
51 % 2.5 %
I I None
r~l Low vision by birth 
Q  Low vision due to illness 
M  Low vision due to old age
33.7 %
Figure 5.6. Distribution of visual disability levels and causes among
the elderly people.
During the interviews 12.82% of the participants told that they have no signifi­
cant visual impairments, but 2.54% of them stated later that they are using eye­
glasses. Among the participants who are suffering from visual impairment stat­
ed the type of their impairments as; low vision by birth (2.95%), low vision due 
to illness (29.41 %) and low vision due to old age (67.64%).
When the kitchen and bathroom lighting units are questioned under the con­
text of better lighting either by adding light sources to the existing ones or by
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changing the places of the light sources, 46.15% of all participants make some 
changes in the kitchen lighting and 28.23% make some changes in bathroom 
lighting. On the other hand, none of the participants has ever thought of low­
ering the light switches which are mostly out of 'comfort zone' (Demirkan, 1991) 
(kitchen lamp switches Mean= 154.77, Sd.= 10.835, bathroom-toilet lamp 
switches Mean= 153.077, Sd.= 11.917).
5.2.1 .2 .Z. Audial Disability
Audial impairments are another type of commonly seen disabilities with elder peo­
ple. 38.46% of all the participants (Figure 5.7) are suffering from low level of hear­
ing, and among these people only 6.66% has the impairment due to an illness. 
Although hearing loss does not cause too much problem in the wet spaces of 
a house, neural impairment in ears cause some balance problems and many 
elder people are suffering from poor balance and the feeling of falling down.
2.5 %
61.5  %
I I None
Low hearing due to illness 
Low hearing due to old age
Figure 5.7. Distribution of audial disability levels and causes among the
elderly people.
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5.2.1.2.3. Motor System Disabilities
Motor system disabilities are the third category of commonly seen disabilities. 
These cause mobility limitations in a house. Although many of the motor system 
illnesses are not directly related to age, aging people are generally suffering 
from this kind of illnesses. In this study, the distribution of mostly seen motor sys­
tem illnesses is as depicted in Figure 5.8.
□  None 
o/o HI Artrihitis
Rheumatism
Calcification
Rheumatism and Calcification
Art.+Rheu.+Calc.
Figure 5.8. Distribution of motor system illnesses among the elderly people.
According to the self-reports of the participants; 20.51% of them do not have 
ahy kind of motor system illnesses stated in the questionnaire (Appendix A), 
2.54% is suffering only from arthritis, 7.69% is suffering from only rheumatism, 
7.69% is suffering from only calcification, 25.64% is suffering from both rheuma­
tism and calcification and 35.88% is suffering from all arthritis, rheumatism and 
calcification. Although paralyzation is a kind of motor system illness, only 2 
female participants reported that they had paralyzation problems; one facial par­
alyzation, one hemiplegia. (They are not taken into accounts since these
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illnesses happened more than ten years ago without leaving any kind of limita­
tions over the participants).
Motor disabilities are causing a problem of getting into bathtub. The mean of 
heights of the observed bathtubs is 50.205 cm (Sd.= 13.071). Although 76.49% 
of the participants reported that there is a need to grab something while get­
ting in and out of a bathtub, no grab bar additions are made in the bathrooms, 
which is counted among the wrong/ignored decisions of the participants in ren­
ovation projects (Table 5.1).
Another problem faced in the personal daily activities related to the motor dis­
abilities are the usage of squatting type toilets. Since it is very hard to squat with 
unbending knees due to calcification and/or rheumatism, 23.08% of the par­
ticipants changed the squatting-type toilet space into a storage room (if they are 
living alone or as a couple) or changed the squatting-type into a water closet 
which is much easier to sit on (especially if there is more than three people liv­
ing in the same house).
The choice of a proper faucet in bathrooms and in kitchens is also counted 
among the wrong/ignored decisions, because 76.92% of the participants 
changed the faucet in the kitchen and 58.97% of the participants changed the 
faucet in the bathroom, and only according to the observations during the inter­
view, only 30.76% of the faucet are easily operated.
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Although motor disabilities are expected to have a relation with housework 
activities, people prefers to get help from the other ones (Figure 5.9). Among 
the participants 30.76% is not getting help from anyone in both personal and 
house work activities, 12.82% gets help from the other family members whether 
they are living with the elder person or not, and 56.41 % is getting help from a 
hired person.
The dependency on another person can explain some of the reasons in 
wrong/ignored decisions because the participants who get help mentions that 
they did not changed some parts of wet spaces since they can solve their prob­
lems by asking help of another person. However, the analysis showed that there 
is no linear relationship between the wrong/ignored decisions and getting help 
of other people.
56.4%
30.8  %
□  No one
I j Other family members 
M  Hired person
12.8 %
Figure 5.9. Distribution of getting help from the other people.
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Since it is very hard to live with many kind of limitations people try to compen­
sate the disabilities by using some assisting devices like (in Figure 5 .10), eye­
glasses against low vision (82.04%), audial devices against low hearing (2.54%), 
cane and walker against motor disabilities (10.24%).
5 .2 .1 .2 .4 . Assisting Devices
Besides the personal profiles of the participants, the house profile has an impor­
tant role in renovation projects. Owning the house, the length of the time 
spend in the house and number of other people living in the same house may 
cause different solutions to the problems. In the follcwing part the house profiles in this 
study will be examined.
2.5 o/o 2.5 %
I I None 
B  Eye-glasses, 
y  Audial Device 
Q  Cane
m  Eye-glasses + Cane 
m  Eye-glasses + Walker
Eye-glasses + Audial Dev. + Cane
Figure 5.10 Distribution of assisting device usage among the
elderly people.
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5.2.2. House Profile
In this study, the participants were chosen from the people w ho are living in 
apartment type of houses. The length of time that the participant lived in the 
same house is divided into periods of 0-9 years for the first group(20.51 %), 10- 
19 years for the second group (20.51 %) and 20-i- for the third group (58.97%). 
These groups are defined with respect to the ages (36-51 years old) in which 
people mostly buy their own houses. The distribution of the years are as in 
Figure 5.11.
20.5 %
59 %
I I Between 0 to 9 years 
IJ I  Between 10 to 19 years 
M  More than 20 years
20.5 %
Figure 5.11 . The distribution of years spent in the same house
by the participants.
According to the report of Fried and Fried (1990), it is hardly surprising to dis­
cover that there is a linear increase in duration of residence with increasing age. 
But significantly enough for residential analysis, there is also a slight decline in 
such length of residence among older people, 70 or more. Nor does this vary
by sex, by socioeconomic status, or ethnic origin (Fried and Fried, 1990). A relat-
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ed finding is manifest in the fact that the better the neighborhood quality, the 
greater the duration of residence. And longer residence leads to some increase 
in satisfaction although not a very strong effect. It is estimated that if a person 
lived in a house longer than the others, than he/she might have more number 
of changes in that house. According to the results of regression analysis, there 
is a negative linear relation between the length of years spent in a house and 
the number of changes in the wet spaces (y=8.882 - 1.037*X, for total renova­
tion in kitchen; y= 1 1.084-1.595*X Figure B-1, and Figure B-2 ).
The second variable, which is expected to have a relation with the changes in 
wet spaces, is the number and age of the other people living in the same house 
with the elder participant. The distribution of partners living in the same flat with 
the participants in this study is as in Figure 5.12.
2.6 %
33.3
%
□ Alone■ Couple
+ Younger one
n Other
30.8  %
Figure 5.12. Distribution of partners living in the same house 
with the elder participants.
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Among the all participants in this study; 33.33% is living alone, 30.76% is living 
only with their husbands /wives, 33.33% has a young partner, who is a family 
member, in the house and 2.56% has a hired person all day long. The related 
analysis stated in the previous sections of this chapter.
/\n important variable related to the house profile is the participants' being 
owner of the house. In the Figure 5.13., the distribution of house ownership is 
shown. 87.18% of all the participants are the owner of the house. 7.69% of the 
participants are living in a house which belongs to a family member except for 
the husband/wife and 5.13% of the participants are living in the rented houses.
Besides analyzing the variables' dependency over the changes made In wet 
spaces, the post-occupancy evaluation of the wet spaces which are still in use is 
valuable in order to talk about the value of the changes.
5.1 %
I I Participant 
j I A family member 
^  Rented
Figure 5.13. Distribution of house ownership.
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5.2.2.1. Post-Occupancy Evaluation of the Wet Spaces after the 
Renovations
Depending on the conditions of houses, most of the renovations were per­
formed for different reasons. The participants in this study stated different rea­
sons for doing the renovations ( Table 5.6). It was found that 2.54% of the par­
ticipants did no change in the kitchen and 7.62% could not decide on the rea­
son of changes since they did not accept that they did changes in their kitchens. 
Similarly 28.205% of the participants did not accepted that they made changes 
in their bathroom or toilets.
Table 5.6. Stated reasons for changes in kitchens and bathroom-toilet spaces 
by the elder people in percentages.
Reason for changes Kitchen
(%)
Bathroom-Toilet
(% )
Old plan w as not functioning well 69.23 66.67
Old plan w as not suitable to the habits of user 43.59 30.77
Old plan w as not aesthetic 15.38 20.51
Old plan w as not suitable to the stature of user 12.82 -
Old plan w as too small 10.26 10.26
Old plan w as causing accidents 2.56 ■
n=39
The reason preferred most for making changes in the kitchens and bathroom- 
toilets is the poor spatial design which does not function properly. The habits 
which are related to the background of the users are the second stated reason 
of changes. Aesthetic reasons such as the form, the color, or the oldness of the
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equipment are important for the elder people who are looking for aesthetics in 
their environment. It is stated that anthropometric unsuitability is accepted as 
the fourth reason in kitchen changes, however, the participants did not think of 
anthropometric values in a bathroom or toilet area. The spatial planning 
changes for enlargening the areas cost too much for the elder people, therefore 
the renovations related to enlargement is in the fifth row among the other rea­
sons. As the last reason, people stated the accidents caused by the old plan in 
the kitchens but no accident is stated in the bathroom-toilet area.
On the other hand, the elder people are questioned about the reasons why 
they did not do some of the changes.In Table 5.7. the percentile of reason of 
no changes in kitchen and in bathroom-toilet areas are stated.
Table 5.7. Percentile of reasons of no changes in kitchens and bathroom- 
toilet spaces stated by the elder people.
Reason of no changes Kitchen
|%|
Bathroom-Toilet
(0/0)
Pleased with the house 58,97 58.97
Economic pow er 15.39 28.20
Do not know the possible changes 10.26 2.56
Other 10.26 12.28
n=39
Although the mean of wrong/ignored changes is 13.33 with the standard devi­
ation of 1.99, more than half of the participants are very pleased with their 
houses (Table 5.7). When the affordability is taken into account, lack of eco­
nomic power seems more important in bathroom changes compared to the
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kitchen changes. Lack of information about the possible changes in the kitchens 
is more significant than in the bathrooms. The reason of this statement can be 
found under the useTs ignorance on the professional designers decisions, as 
showed in Table 5.8.
Table 5.8. Distribution of the decider of change in renovation projects.
Decider of change Kitchen
(%)
Bathroom-Toilet
(0/0)
Participant 79.49 87.18
Designer 10.26 7.69
Others 14.82 7.69
n=39
Most of the users did not prefer to ask or could not find the help from a profes­
sional designer. Therefore, in the procedure of renovation the elder people are 
asking the opinions of the other family members and then find a person who 
sells and assembles the items in the related area without·thinking of the specif­
ic needs of an elder person.
The evaluation of changes made in the kitchens and bathroom-toilet spaces by 
the participants are given in Table 5.9.
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Table 5.9. Evaluation of the changes in kitchen and bathroom-toilet spaces by 
the participants of this research.
Evaluation of changes Kitchen Bathroom-Toilet
(0/0) (%)
Pleased with the changes 48.72 38 .46
Not pleased with the changes for wrong material 43.59 58 .98
Not pleased with the changes for poor workmanship 16.38 2.56
Not pleased with the changes for wrong design 16.38 15.39
Not pleased with the changes for other reasons - -
n=39
The participants who made changes are pleased with the new conditions in dif­
ferent ratio when the kitchen and bathroom-toilet spaces are compared to each 
other (Table 5.9). Among the 'not pleased' participants wrong material usage is 
the highest reason with different ratios both for kitchens and bathrooms. The 
second mostly complain on the renovations are wrong design which has very 
close values for kitchen and bathrooms. Finally, the poor workmanship in 
assembling the equipment, as the third reasoh, has also different ratios. The 
poor workmanship complains are more seen in kitchens (16.38%) than in bath­
room-toilet spaces (2.56%).
In the desigh guide books according to the approach of their authors, the 
design suggestions are related directly to the elderly people, as in Regniehs 
"Assisted living housing for the eldderly" (1994), or indirectly only to the limita­
tions of a person, as Mace's 'The accessible ousing design file" (1991). In the 
research stated during the previous parts, the questions about the changes in 
wet spaces are composed from the suggestiohs of guide books related to the 
disabled ahd/or elderly people.
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5.2.2.2. Kitchen Usage Compared to the Suggestions in Design 
Guide Books
Any kitchen requires careful planning and design to be useable, safe and com­
fortable. Although this is particularly true also for people with disabilities, kitchen 
features are not same for all disabilities. For some people unique details or 
arrangements can be needed to meet their particular requirements. For other 
people with disabilities, some general useful features can be used.
The participants did not state that they have a mental disability (Appendix A) 
such as decrease in memory capacity, forgetting the names or numbers or any 
kind of personal information. For the elder people decrease in mental capacity 
mostly equals insanity and they are afraid of losing their freedom by living in an 
institute. As in Imamoqiu and Imamogiu (1996) elder people prefer to live in a 
house instead of an institution where he/she cannot be with a familiar environ­
ment.
The participants in the study were living in apartments which are older than 16 
years. In fact, many of the people don't have a chance to communicate with the 
contractors. Therefore, they have to accept what they can afford with their lim­
ited economic power. Only one of the participants (Appendix A) did have the 
chance of telling his opinions to the contractor when the house was building 
up. Those preferences were related to the kitchen and the living room. He want­
ed both of them as large as possible since he had a very large family. He is very 
happy with his decisions and made the only change in the kitchen by replacing
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the old cabinets with a new one which is very suitable to his and his wife's 
stature.
The questions related to the accidents in the kitchen before the changes 
(Appendix A) is rarely answered by the participants since they could not 
remember any kind of accident in the kitchen except for 8 females. Two of them 
fell down on the slippery surface. Three of them fell down from a chair/stool 
while getting something from the upper-shelves. Two of the falling people 
changed their cabinets after the accidents. It is very surprising to see that the 
new cabinets were higher (up to the ceiling) than the old ones. One of the par­
ticipants who remembered an accident burned her hand by boiling water while 
pouring tea for herself. The final two participant remembered that they had hit 
their heads on the cupboard doors when it was opened and their doors are still 
in swinging type which is not suggested by the design guides. Moreover, except 
for the one female participant whose cabinet doors are in a combination of both 
sliding and swinging types, all the other participants doors vyere swinging type.
The shape of the kitchens are influential over the decisions of changes. The 
importance of working triangle in a kitchen was explained in details in Chapter 
4. Although many changes are made the kitchens may not be used properly 
because of improper working triangles. In this study, only 20 .15% of the 
observed kitchens had a true working triangle. The improper working triangles 
are related to the architectural mistakes (58.06%) and planning mistakes 
(41.93%). In some cases (15.21 %) only changing the opening side of refrigera­
tor will be enough to correct the working triangle.
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One of the mostly seen mistakes in the kitchen renovations are lack of lazy- 
Susans (Appendix A) in L-Shape (85.08%) and U-Shape (100%) kitchens. The 
round shelves on the corners are highly suggested by the books, and the par­
ticipants accepted that it will be very useful for them, but they stated that they 
prefer to use the cabinets in existing form instead of dealing with the salesmen 
and assembler.
Besides the stated changes related to the cabinets, there are some spatial 
changes mostly advised in the books. The participants in the study pay attention 
to circulation in the kitchen. Thus, 53.84% of the elder person decided to 
change the places of baseboards whereas, 12.83% removed some units and 
2.56% decided to make at least one unit mobile.
In design guide books, the distance of kitchen from the entrance door of the 
house and from the bedroom is important. In order to move easily and elder 
person must not pass through so many doors especially at night time. The mean 
of number of doors from the entrance to the kitchen is 2. 026 with a standard 
deviation of 0.160 and from bedroom to the kitchen is 3.154 with a standard 
deviation of 0.812. The difference generally occurs because of an extra door 
between the bedroom side and the living area side of a house.
The entrance to kitchens is not accepted as a problem by the participants in this 
study. Therefore, the only change related to the doors of kitchens is changing 
the door handle because of aesthetic reasons and only 23.07% of the all par­
ticipants made this change. The door handles were not specially designed for
easy grab as it is stated in the books.
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Thresholds have a special place in every design book, because they create inac­
cessibility of an area. The types and shapes are widely shown in details in many 
books (Mace, 1991; Raschko, 1982; Goldsmith; 1976). Only 7.69% of the hous­
es had a threshold at the kitchen entrance all of which appeared because of 
floor material change inside or outside of the kitchen.
More than half of the participants (64.1 %) changed the floor material of their 
kitchens and they showed aesthetic reasons that they do not like marble mosa­
ic floor finish which was very popular in the buildings of 1960s. However; 8% 
of the changes was made from slippery material to non-slippery material, 32% 
of them was changed from non-slippery material to slippery material, 25% of 
them was changed from slippery material to slippery material, 32% of them was 
changed from non-slippery material to non-slippery material, and 4% of them 
was changed from non-slippery material to slippery and non-slippery materials 
together. In all the previously stated guide books, the floor material is suggest­
ed with a non-slippery surface finish.
For having more space in the kitchen, the elder people did not want to join the 
kitchen to another neighboring room except for one male participant. However,
10.12% of the others preferred to add the balcony area to the kitchen.
7\s it is mentioned in Chapter 4, a sink is one of the three focal points in a 
kitchen. According to the design guides, the sink area must give the opportuni­
ty of approach while sitting, and the pipes under the sink must be insulated. 
During the survey, it is found out that 28.20% of the participants were using the
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same sink which had been installed when they first moved to the flat. 71.80% 
of the elderly changed the sink while they were changing the counter top. At 
the same time, 33.32% of the changed sinks were raised and 10.26% of them 
were lowered by the workers without permission of the elder person. 23.16% 
of the participants changed the place of the sink but none of them thought to 
insulate the pipes under the sink. There were no leg clearance under the sink in 
any case.
It is worth to mention that the placement of drainer in some of the kitchens as 
a part of the sink is questionable. The right handed people are 92.3% of all the 
population in this study but there is no space for drainer on the right side of the 
sinks at a rate of 25%, although 58.97% of all the sinks had enough space on 
both sides which is preferable by the guide books.
The tap which is closely related to sink area must be easily used and placed clos­
er to the apron of the sink (Raschko, 1982). In this study, it is found out that 
63.77% of the taps are not easily used by the elder people. 23.07% of the elder 
people was using the same tap since they moved to the flat. 43.59% of the par­
ticipants reported that they changed only the tap since it has been broken 
down, 5 .12% changed only the place of the tap because of the changes on the 
sink and 28.20% changed both the place and the tap itself.
Another focal point in the kitchens is the cooking area as it was stated in Chapter 
4. The design guides are suggesting that a cooktop used by an elder person 
must have three burners placed on the same line and the controls of the
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burners must be on the front apron of cooktop. The oven as a part of cooktop 
is preferred if it is placed at a level of 61 cm w ith a bottom hinged door and 68 
cm w ith a side hinged door. The oven under the cooktop combinations are not 
favorable since an elder person has to bend down to get the meal out of the 
oven. However 76.15% of the range used by the elder people is the classical 
combination of oven under a cooktop with four burners which have the con­
trols at the front. The guides are suggesting to put a tilted mirror at the back wall 
of cooking area, so that the user can easily see what is happening in the pans 
on the back burners without bending over the front ones. In this study, it was 
found out that there was no mirror placed at the cooking area.
The electrical utility system is also very important like the water utility system in 
the kitchens. The illumination renovations of kitchens was stated in the previous 
parts of this chapter. The mostly made changes related to electrical utility system 
is on the outlets which are not enough because of increasing the number of 
electrical appliances used in the kitchens. 46.15% of the people increased the 
number of outlets in the kitchen and 17.94% changed the places of outlets 
according to the spatial changes performed in the kitchen.
5.2.2.2. Bathroom-Toilet Usage Compared to the Suggestions in 
Design Guide Books
In the design guide books, bathroom-toilet spaces are widely discussed just like 
the kitchen areas. One main reason is that people can find someone else to 
cook and serve the meal for them. This means that a person can go on living
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without getting into the kitchen if there is someone else in the house. However 
a person cannot live easily w ithout going to the bathroom-toilet area, even 
there is another person living in the same house. In other words, people who 
cannot go to bathroom-toilet is too much depending on other people. Since the 
main perspective of this study is independent living, the differences between 
suggestions of guide books related to bathroom-toilet areas and the actual 
usage of the area by elder people will be examined in this part.
The accessibility of bathroom-toilet area is more meaningful than the accessibili­
ty to the kitchen. The design guides suggest that the bathroom-toilet door must 
be as close as possible to the bed of an elder person who cannot walk quickly 
especially when he/she gets up from the bed at night. Direct access between 
bathroom and elderly's bedroom is appreciated, since there will be only one 
door to pass through. Among the participants, only one female had a direct 
access to bathroom from her bedroom, but in the other observed houses, bath- 
room-toilet is generally entered from the corridor or hall. The mean number of 
doors from bedroom to bathroom-toilet is 2.103 with a standard deviation of 
0.685. On the other hand, it takes a little bit longer to go to bathroom-toilet 
from the entrance of the house. The mean of doors is 3.000 with a standard 
deviation of 0.795.
25.64% of the participants did some changes on the door related to the handle 
(40%) and type of the door (40%) equally. One insistent suggestion of the guide 
books is the direction of the door which must be towards outside. The reason 
behind this suggestion is that if something happens to the elder person, like 
falling down, when he/she is in the bathroom-toilet, the door may not be
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opened towards inside easily because of narrow space. In order to reverse the 
swing of the door, there must be enough space in front of bathroom door. 
20.51% of the observed doors swing into the bathroom-toilet, whereas, only 
26.48% of the houses contain enough space to reverse the swing of the door. 
In only one of the houses, there was not enough space to reverse the swing of 
the door and the architect who helped the elder female person, changed the 
swinging door with a sliding one.
Although there are very few number of thresholds at the kitchen doors, 41.02% 
of the bathroom-toilets have a threshold which is higher than 1.5 cm. Among 
the ones who made changes on the thresholds, 66.67% constructed, 22.21% 
removed and 11.12% raised the thresholds.
Non-slip flooring is an important safety feature in wet spaces. Unlike the kitchen 
case, in bathrooms the feet of the user can be wet which may result in a falling 
down accident. 48.71% of the participants changed the floor finish material; 
10.52% changed the floor material from slippery to non-slippery, 52.63% from 
non-slippery to slippery, 15.78% from slippery to slippery, and 21.05% from 
non-slippery to non-slippery. The changes in floor material have aesthetic rea­
sons under the influence of economic power. It interesting to point out that no 
accidents have been reported by the participants either before or after the ren­
ovations in the bathroom-toilet space.
There are two types of bathing activity mentioned in the guide books. One of 
them is lying down in a bathtub which is filled with water and the other type is
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taking a shower. The guide books are written by the authors of Western cul­
tures. The differehces in bathing activity between Turkish and Western people 
were stated in Chapter 4. 58.97% elder people prefer to sit down on a seating 
place (69.56% mobile seat; 30.44% fixed seat) in the bathtub. 42.03% prefer to 
take a shower. Whatever the bathing type they prefer except seven participants 
82.06% of the participant closed the bathing area (either bathtub or shower) 
w ith a curtaih (75%) or acrylic pahels (25%).
A storage unit is highly (88.12%) preferred in bathrooms to store the extra tow­
els, cleansing chemicals, etc. The changes related to the bathroom storage units 
is including changing the form of the already existing one (26.66%), adding 
store units (100%), changing the height and depth of the units (26.66%).
When spatial changes are examined, only 20.51% of the participants changed 
the places of the WC, lavatory and bathtub/shower. One of the male partici­
pants removed the wall between the squatting type toilet area and bathroom 
to enlarge the bathroom-toilet space.
Lavatory area is the one in which mahy changes took place. In the design guide 
books, lavatory is a center where the medical cabinet, faucet and mirror are also 
included. On the lavatory, itself as a fixed furniture, 35.89% of the participants 
made some changes; 92.86% changed the type of the lavatory because of dif­
ferent reasons, 15.38% raised and 2.56% lowered the height of the lavatory, 
23.08% chahged the width of the lavatory, ahd 15.38% changed the place of 
the lavatory.
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For the faucet, more than half of the participants (58.97%) changed at least one 
faucet and 34.78% of them changed also the place of faucet. However, the 
designs of the observed faucet are not easily operated (69.23%) as it is indicat­
ed in design books. Moreover, the places of the faucet are also wrong with a 
ratio of 2/5.
The place of the mirror is another subject pointed out in the design guide books. 
The mirror on the back wall of a lavatory must start as low as possible. In this 
study, 41.02% of the participants made a change related to mirror; 18.75% 
changed the whole mirror, 62.5% lowered the existing mirror and 18.75% 
raised the mirror according to their stature.
As the final equipment around the lavatory, it is suggested to place a medical 
cabinet in which a person can keep the pills and first aid kit. A medical cabinet 
is preferred to be placed on the side wall of the lavatory and the shelves must 
be made of glass which enables the user to see everything even when one 
looks from the bottom for the short people. In this study, 82.05% of the partici­
pants were keeping their pills in their bedroom and only 15.84% of the elder 
people put a medical cabinet in their bathroom which is not close to the lava­
tory. One of the participants reported that she removed the medical cabinet 
from the bathroom and placed it on the corridor which connects the bathroom 
to the bedroom.
Water closets are rarely changed since many elderly people find it difficult to 
make some changes because of water utility problems, /\mong the ones who
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did some changes on the WC (23.07% of the samples), 100% changed the type 
of the WC because of disorders and 33.33% of them raised the height of the 
WC unconsciously because of the workmanship. 55.56% of the changing are 
related to the spatial change of the WC for a better circulation inside the bath­
room area. The grab bars which are suggested, as at least one at the back and 
one on the side, by the design guide books are not placed around the WC's 
although 79.49% of the participants are suffering from motor system disabilities.
The place of the toilet paper holder which is determined as on the side wall, 15 
cm in front and with the same height of the users sitting elbow height (Raschko,
1982), is not generally applied in the houses. Although only 25.64% of the par­
ticipants did some changes on the toilet paper holder, the places of the toilet 
paper holders are not proper (79.48%) with respect to the users' being left- 
handed or right-handed.
The last suggested item in the bathroom-toilets is placing an emergency system 
at two different heights, 10 cm and 91 cm, for an elder person who may be in 
need of help. This idea was welcomed by 88.79% of the participants, but none 
of them wanted to spend their money for this purpose.
5.3. Relations between the Characteristics of the User and Wet 
Spaces' Improvements
When the questionnaire was prepared, the possible variables defining the per­
sonal characteristics and house properties were determined in the first 22
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questions (Appendix A). The personal characteristics including; age, sex, stature, 
education, monthly personal income, birth place and disability characteristics 
including; mental disability, visual disability, audial disability, motor disability and 
assisting devices used by participant, are all the variables analyzed using the 
(Chi-square) test and the F- (Analysis of Variance) test w ith respect to the 
improvements made in wet spaces.
The kitchen units defined under the topics are as the following :
■Doorway (door and threshold area),
■ Floor,
■ Cooktop (cooktop, hood, oven, and mirror),
■Cabinets (baseboards, wallboards, height of first shelf and last shelf, wall cabi­
net doors, and lazy-Susan according to kitchen type),
■ Sink (sink, tap, drainer, and water pipes),
■ Spatial (enlargement),
■ Working Triangle, and finally ■Electrical Utility (lamps, outlets, and switches).
The bathroom-toilet units defined under the topics are as the following: 
■Doorway (door and threshold area),
■ Floor,
■ Tub/Shower (bathing unit, grab bars, seating place, and closing unit around 
the area),
■ Cabinets,
■ Spatial (enlargement),
■ Lavatory (lavatory, faucet, mirroc water pipes, and medical cabinet),
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■WC (closet, grab bars, siphon, and toilet paper holder), and finally 
■ Electrical Utility (lamps, outlets, switches nd emergency call button).
When the renovations are evaluated, each unit gets; 0 for no change or wrong 
change, 1 for at least one right change and no values for no change but right 
design.In the following statements, there are statements related to variables 
which are not independent of the renovations and variable which have signifi­
cant differences among the user groups (Table 5.10):
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AgerGetting decisions about the renovations in one's house is not independent 
of aging {%^ q= 25.621, a=0.0012 (for kitchen renovations); %^q= 25.806, 
a=0.0011 (for bathroom renovations); = 37.636, a -  <0.0001 (for total ren­
ovation) ; Table B- 1 ). Moreover, age is not independent of doing renovations in 
lavatory {x^2= 6.842, a= 0.05, Table B-2), WC {x^2= 6-39, a=0.1. Table B-3) 
and electrical utility (x^2~ bathroom-toilet areas. There
is also a significant difference among the young-old, old-old and oldest age 
groups in making bathroom cabinet renovations (x^2~ «= 0· 1. Table B-5).
Sex: Although it is not mentioned in the guide books, there is a significant dif­
ference between male and female participants in making renovations. In the 
kitchen area, there is a strong significant difference between male and female 
users in floor improvement (F| j =  32.11, a=0.005. Table B-6) and sink unit 
(F| 1= 17.64, a=0.005. Table B-7). There is a significant difference between 
female and male participants in spatial renovations of kitchen in general 
(F| 1=4 .57, a=0.0 l. Table B-8).
In the bathroom-toilet area, there is a strong significant difference between male 
and female participants in improvements of tub/shower area (Fj j  = 21.16, 
a=0.005. Table B-9), bathroom cabinets (F| ]= 81, a=0.005. Table B-10) and 
WC area (F] |=40.11, a=0.005. Table B-1 1 . There is a significant difference 
between two different sexes in the renovations of floor (F) j  = 9, a=0.01, Table 
B-12), lavatory area (F| ]=6.76, a=0.0l. Table B-13) and electrical utility 
(F) 1=6.25, a=0.01. Table B-14).
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Education: Education variable has an effect on tvuo units in kitchen renova­
tions and two units in bathroom-toilet area renovations. There is a significant dif­
ference among the education levels - only read and write, primary school diplo­
ma, secondary school diploma, high/technical school diploma and university 
diploma -, in floor improvement ( F4 4=6, a=0.1. Table B-15) and working tri­
angle renovations (F4 4= 5.8, a=0.1. Table B-16) of kitchen. In bathroom-toilet 
spaces, there is a significant difference among the education levels in tub/show- 
er area improvement (F4 4=6. 1 1, a=0.1. Table B-17).The significant difference 
among the education levels is more strong in the renovations of bathroom cab­
inets (F4 4=6.40, a=0.05. Table B-I8).
Income: In this research, income variable is analyzed w ith an expectation that 
it is the key determinant in many of the renovation projects. Howeven it is found 
out that there is a significant difference among the personal monthly income 
groups - none, very low, low, middle, upper middle and high - only in spatial 
renovations of kitchen (F5 5=6.2 1 , a=0.05. Table B-19)., It-is more effective in 
bathroom renovations which means that there is significant differences among 
monthly personal income groups in improvements of tub/shower area 
(F5,5=4.16, a=0.1. Table B-20), bathroom cabinets (F5 5=8.7 1 , a=0.025. Table 
B-21), lavatory (F5 5=7 .2 1 , a=0.025. Table B-22) and WC (F^^^=A.S8, a=0.1. 
Table B-23).
Birth Place: Birth place is a cultural aspect of variables and has an effect on 
only three units of wet spaces. There is a significant difference among the par­
ticipants, born in village, in town and in city, in improvements of kitchen floor
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tt=0.025. Table B-24), in renovations of bathroom cabinets 
(F2  a=0.005. Table B-25) and in bathroom electrical utility system
[F2 2=^5.83. a=0.1. Table B-26).
Motor Disability: In this study, it is found out that only motor disability has an 
influence on renovations of wet spaces among the other type of disabilities. In 
the kitchen renovations there is a significant difference among the motor dis­
abilities - none and others, only arthritis, only rheumatism, only calcification, 
rheumatism and calcification, and arthritis and rheumatism and calcification (all)- 
in kitchen floor finish material renovations (F5 5=2 1 .73 , a=0.005. Table B-27) 
and sink (F5 5=4.97, a=0.1. Table B-28). There is also significant differences 
among the motor disability groups in bathroom-toilet areas, like in 
bathtub/shower area (F5 5=28.27 , a=0.005. Table B-29) and in bathroom cab­
inets (F5 5=1 1.88, a=0.01, Table B-30).
Assisting Devices: Assisting devices are helping people to compensate their 
disabilities. However, they also bring some limitations in environmental arrange­
ments. Eye-glasses, hearing devices, cane and walkers are the assisting devices 
used by the elder people in this research. It is found out that assisting device 
usage is not independent of renovations of cooktop in kitchens (x^4= 14.995, 
a=0.005. Table B-31). Moreover, there is a significant difference among the 
assisting device users in kitchen doorway renovations {F4 4= 12.66, a=0.025. Table 
B-32) and kitchen spatial arrangement {F4 4=12.42, a=0.025. Table B-33). 
Among the bathroom units. There is a significant difference among the assisting 
device users in bathroom electrical utility system (F4 4=5.656, a=0.01. Table B-34).
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Many problems faced by designers while they are creating an environment for 
exceptional users lead this study conducting a field research among the Turkish 
elderly people. The aim of this survey was to define the specific needs in rela­
tion to the necessary changes offered by the design guide books. In order to 
understand people's responses to their residential environment, it is necessary to 
take into account relationships between the objective characteristics of the envi­
ronment and people's perceptions and assessments of them.
In many design guides (Peloquin, 1994; Harbei; Mace and Orleans, 1993; 
Mace, 1991; De Chiara and Callender, 1990; Raschko, 1982; Goldsmith, 1976) 
the necessary changes are explained with a priority according to the needs of 
people who have extreme mobility impairment like wheelchair users. The needs 
of elderly people are mentioned generally with the extreme cases or, with a few 
sentences and many recommendations are not specifically .useful for all of the 
people who have minor limitations. As a result, it becomes hard to find the use­
ful information for a specific client and takes too much time.
5 .4 . Discussion
In their research, Imamoğlu and Imamogiu (1995) accepted retirement as a bet­
ter index than the age in sampling procedure, because he found out that 
income is more important in housing problems. However Türel (1995) mentions 
that as a person gets older his psychological profile is also changing and, there­
fore, some elderly prefer not to change even a tap although they have enough
money.
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In this research, doing more renovations and making more mistakes was not 
found to be a factor independent of age. On the other hand, although income 
is an influential factor in making changes, people with middle and upper mid­
dle income level are doing more changes than the people with high income lev­
els. The reason behind this results can be stated as the cultural background 
depending on the birth place which defines may habitual activities in personal 
and daily living.
The dependency of elder people living with their children is also very important 
in decision taking and the finalization of renovations. During the interview, the 
female participant who has no income and lives with her children mentioned 
that although she preferred to sit down while bathing, her children preferred to 
take shower and changed the bathtub into a shower place which is not very 
comfortable for her.
The generation, researched in this study, is composed of females who learned 
to serve the men, and males who learned to be served by women. Under the 
influence of this cultural values, the kitchens were thought of as the castles of 
women who decides on everything in the kitchen. The analysis showed that 
men are deciding on the kitchen renovations as much as the women. The rea­
son of this result can be found under the cultural values again. The people of 
this generation have different roles in society that man works and woman stays 
at home, dealing w ith the family and housework. Making some changes in the 
wet spaces needs social interaction between women and the strangers. 
Therefore, men deal w ith the strangers as salesmen, workmen and the others
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for the changes and decides on the renovations on behalf of the women. From 
the beginning of 60s women started to work widely and they learned to com­
municate to strangers. The expected results of this difference will show them­
selves in the next decade as women will be less dependent on their families.On 
the other hand, there is a strong significant differences between male and 
female participants in deciding on the renovations both in kitchens and bath- 
room-toilets that it is never pointed out in the design guides for disabled and/or 
elderly people.
As it was stated in the Chapter 4, the store units are very important in Turkish 
society. The store units which covers all the walls in traditional Turkish houses are 
still very popular among the elder Turkish people. "Everything must be kept 
behind the cabinet doors." is a highly accepted statement, causing too high 
kitchen storage units in today's Turkish elder people. Since their preferences are 
focused on this statement, different kinds of separations inside the storage units 
can be effective in these storage units, /\nother solution can be using the tall 
pantry cabinets in the kitchens which is not very known among the elder people.
By the comparisons at the end of analysis of the survey section, it becomes obvi­
ous that 'me too' copying is not a proper solution for every society has its own 
cultural influence over the environment. Thus, the clues suggested in the design 
guides may not fits to the users exact needs and preferences. /\s a result, the 
guides saying do this and do that can be changed by a design support system 
which criticizes the design at the conceptual level by not telling what to do but 
by telling why it cannot be done. In the following part, a conceptual model of
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design decision support system will be proposed for the wet space usage of 
elder people.
145
6. A  DESIGN DECISION SUPPORT SYSTEM 
MODEL FOR THE WET SPACE DESIGN OF 
THE RESIDENCES USED BY ELDER PEOPLE
Architectural design solutions are not always the proper answer to the needs of 
human beings depending on the time. Aging procedure causes many changes 
in human nature and environmental relations. From architectural point of view 
the environment keeps its properties until a human interference causes new 
characteristics in the environment. From the human nature point of view, the 
person, using the environment, prefers to stay in the same environment with 
some improvements in the units, which does not serve well, w ith respect to the 
changing needs.
The renovation of a design is not an easy procedure compared to the construc­
tion of a building from the beginning, especially the changing needs of human 
being due to age requires knowledge from many different sources. In this sec­
tion, a solution will be offered via a Knowledge-Based System (KBS) model which 
empowers (Fischer et al., 1992) the human designer during the design process 
of interior space planning for the wet spaces in residences used by the elderly.
Timmermans (1993) mentions that the power of computer technology, coupled
with a strong design theory can support the design or decision making process
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of professionals with a wide variety of tools and systems. These are very effec­
tive tools for communicating ideas and concepts to other members of the 
design team or to the uitimate users.
The following sections contain a general introduction to KBS models. The design 
procedure will be examined based on a model of Design Decision Support 
Systems which can help a designer in the design decision making process.
6.1. Knowledge-Based System Models
Knowledge-Based Systems (KBS) or Expert Systems (ES) (or Intelligent Systems(IS)) 
provide "recommendations, guidelines or problem solutions inferred from values 
assigned to input conditions" (Mitta et al., 1993: 236). Whatever the name, a 
computer-based knowledge support system must carry some properties to exter­
nalise problem-solving behaviours:
■ The knowiedge support system should be domain independent;
■ The knowiedge support system shouid be directiy appiicable by 
experts without intermediaries;
■ The knowledge support system should be able to access a diversi­
ty of knowledge sources including text, interviews with experts, and 
observations of expert behaviour;
■ The knowiedge support system should be able to encompass a 
diversity of forms of knowledge and relationships between knowl­
edge;
■ The knowledge support system should be able to present knowl­
edge from a diversity of sources with clarity as to its derivation, con­
sequences and structurai relations;
■ Users of the knowledge support system should be able to apply 
the knowledge in a variety of familiar domains and freeiy experiment 
with its implications;
■ The knowledge support system should make provision for valida­
tion studies;
■ As much of the operation of the knowledge support system as pos­
sible should be founded on well-developed and explicit theories of 
knowledge acquisition, elicitation and representation;
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■ As the overall knowledge support system develops it should con­
verge to an integrated system. (Shaw and Woodward, 1990: 203- 
204)
One of the main aims of constructing an expert system is to model the problem 
solving methodology of experts. There are various approaches used in the mod- 
eis of problem solving in KBS. Karbach et al. (1990) define two basic types. One 
of them is 'systematic knowledge engineering', which uses and develops prob­
lem solving models to analyse a problem at hand. The other is 'automatic knowl­
edge acquisition' which is guided by the semantics of well-defined models of 
problem solving.
Four main approaches are generally preferred by system developers. These are 
Generic Tasks, Knowledge Acquisition and Design Structures (KADS), Method-to- 
Task and Role-Limiting (Karbach et al., 1990). All of these approaches represent 
both roots: generic tasks make several models available for reuse and KADS 
deals with systematic support of knowledge engineering in a software-engi­
neering like manner, while the other two approaches show-that there is strong 
correlation between models and acquisition.
The concepts of task, problem solving method, implementation level, a 'more 
abstract level', control knowledge and conceptual model are basic to all four 
approaches (Karbach et al., 1990; Wielinga et al., 1992). If these models are to 
be classified according to their scope-the problem class they are concerned with 
and the problem solving method they employ-the differences between 'analysis' 
and 'synthesis' type of problem solving methods should be defined. "If the 
method selects from a pre-defined set of solutions, then it is of analysis type. If it
constructs its solutions, then it is of synthesis type" (Karbach et al., 1990: 291).
148
Karbach et al. (1990) concludes that KADS is very flexible compared to the other 
approaches. The reason is that there is lack of operational semantics. The other 
approaches differ mainly in their ways to represent the models in their knowl­
edge base and in their capability to reduce the terminological gap between the 
expert's vocabulary and the system's knowledge needs.
'The flexibility of KADS to define models, the explicit representation of the 
operational modelling constructs as it is done in the general task 
approach, the role-driven knowledge acquisition capabilities of the role- 
limiting-method approach, combined with editors that separate the task 
of the knowledge engineer from the responsibility of the domain expert, 
as it is done in the method-to-task approach (Karbach et al., 1990: 297).
The 'patch-work' (Shaw and Woodward, 1990) of all these models can be con­
cluded after these criticisms.
According to Shaw and Woodward (1990) the process of knowledge base 
development begins with the initial selection of the problem, application or 
domain definition; moves through iteration of knowledge acquisition activity, 
knowledge base development, and verification, and end with delivery and a 
plan for maintaining the KBS in its application environment.
Knowledge acquisition techniques (Shaw and Woodward, 1990) focus on the 
direct elicitation of knowledge from a human source in a manner which allows 
relatively easy representation of this knowledge in a computer environment. 
There are two major perspectives for knowledge acquisition (Shaw and 
Woodward, 1990). The 'rationalist /  objective' approach defines a problem as 
the observable gap between a given goal or pre-defined standards of perfor­
mance and the present state of affairs. The task is an objectively defined set of
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situational demands which must be met or addressed in order to satisfy the 
needs. The 'constructivist approach', on the other hand, "defines a problem as 
an artefact of cognitive processes and problem solving is defined as problem-for­
mulation combined with the steps taken to arrive at cognitive closure. (181)"
Rappaport and Gaines (1990) define three major knowledge sources: "knowl­
edge encoded in relevant media, such as books, journals, and videotapes; 
knowledge available by observing and modelling the relevant domain; and 
knowledge available from discourse with, and observation of, the relevant com­
munity (51-52)." The relation between these knowledge sources is depicted in 
Figure 6 .1.
The content of the knowledge base, in Figure 6.1., states the range of techni­
cal features which an adequate knowledge-based system shell may be expect­
ed to support:
■ Terminology is... particularly important in knowledge-based sys­
tems where it is critically important that the terms used in questions, 
recommendations and explanations are understood by clients in the 
same way as they are by experts. Obtaining the terminology direct 
from experts without distortion is an important design consideration 
for knowledge acquisition systems.
■ Annotation is used... as a term for non-computational knowl­
edge... that may be used to impart knowledge to people.... provid­
ing appropriate access to such knowledge is important in many 
knowledge based systems, and collecting and organising such 
knowledge is a part of the knowledge acquisition process.
■ Classes, objects, relations, properties and values form the abstract 
infrastructure of computational knowledge representation... An 
important aspect of knowledge acquisition is to determine these 
cognitive primitives in a domain.
■ Inference schema are systems of constraints that express the rela­
tions between values in a knowledge base.
■ Explanation schema are forms of argument that generate satisfac­
tory explanations of the inferences made from the knowledge 
base... The acquisition of knowledge necessary for adequate
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explanation goes beyond that adequate for performance.
■ Computation, retrieval, display, communication and other data 
processing play major roles... Modern expert system shells make pro­
vision for integration with data-processing, simulation, database, 
graphics and communications programs.
■ User interface... are generally highly interactive and involve clients 
with little or no computer experience... (Rappaport et al., 1990; 52- 
54)
KNOWLEDGE BASE 
Terminology
Annotation (text, diagrams, other media) 
Classes (is a)
Objects (part of)
Relations
Properties
Values (including unknown fuzzy, distributions) 
Inference schema (constraints, rules) 
Explanation schema
Computation, Retrieval, Display, Communication 
User inerfaces (client, maintained enhancer)
Figure 6.1. Knowledge acquisition process for knowledge-based systems. 
(Adapted from Rappaport et al., 1990: 52)
In Figure 6 .1, after the knowledge acquisition process, one of the most impor­
tant 'bottle-necks' (Rantanen, 1990) of developing a KBS (Karbach et al., 1990; 
Rappaport, 1990), a domain is specified by the system in which everything can
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be solved and guided. The domain specification is made according to the spec­
ifications determined by the user at different levels like in Figure 6.2.
Level I Level 2
K. = Knowledge 
S. = Specification
Level 3
Figure 6.2. After a few specific knowledge the related domain
is selected.
There are four basic ways to go about examining a search tree, like Figure 6.2. 
These determine the order in which the nodes, which are used to represent 
things or ideas and are connected to each other to show relationships, are 
examined: breadth-first search, depth-first search (Frenzel, 1987), forward search 
and backward search (Frenzel, 1987; Coyne et al., 1989; Jackson, 1986).
A breadth-first search begins at the root and continues downward, looking at all
of the nodes at a level before going to the next lower level. On the other hand,
the depth-first search begins at the root and then works its way down through
the various levels to the deepest possible node in the side-most branch. If the
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final node in a branch is not a goal, the search backtracks through the previous 
node or nodes until it reaches a point where it can move downward again.
Forward search, also called 'forward reasoning' or 'forward-chaining', begins 
with the root and searches downward into the tree until a goal or solution is 
found. It encompasses both breadth and depth first searches. Forward search 
begins with a fact and moves forward, attempting to match that fact to nodes 
in the knowledge base.
In order to achieve a design solution one of the two main reasoning systems 
must be used (Coyne et al., 1989; Rantanen, 1990; Shaw and Woodward, 
1990; Green, Colbert et al., 1989; Jackson, 1986; Siegel, 1986): 'experience- 
based' and 'rule-based' systems. Experience-based systems allow the system 
developer to build a KBS by giving the system a series of examples. During the 
construction of the system, the developer must list all possible examples of goal 
solutions and let the system induce the rules. This procedure-is just like the expe­
rience of a human being. After some examples, KBS will find out the relations 
and rules. However, this type of a system will not be suitable for a KBS which 
can reach to an endless variety of solutions. In a rule-based reasoning system, a 
developer extracts the knowledge from the expert using the process of knowl­
edge acquisition. The knowledge is analysed, organised, and codified. From this 
organisation of knowledge, design rules are defined.
Rantanen (1990) defines four level views of the requirements specification for a 
KBS:
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■ Application domain level view: domain, task and user require­
ments specification;
■ System level view: functional and data specification;
■ Knowledge level view; specification of the preliminary knowl­
edge requirements and the resulting knowledge model;
■ Implementation level view: KBS architecture and design specifica­
tion. (p. 260)
Dhaliwal and Benbasat (1990) define four different aspects of quality in mea­
suring the quality of a KBS: "I) the representational validity of the KBS; 2) the 
value or perceived benefits obtained from its use; 3) the usability and accep­
tance of the KBS; 4) the design architecture of the KBS. (148)"
Validity of a KBS which has two components as behavioural and structural and 
can be accepted as the degree of its representational 'homomorphism' 
(Dhaliwal and Benbasat, 1990) with the source of system it is supposed to 
model. Behavioural validity involves comparing the output or recommendations 
of the KBS with that of the expert. Structural validity, on the other hand, is con­
cerned with the similarities in the knowledge structures and reasoning process­
es used by the KBS and the expert.
Value can be measured as benefit, that users obtain when the KBS is applied to 
their problems and quality as determined by a group of experts in the context 
of a problem to which the KBS is applied, or is measured objectively based on 
quantitative criteria of performance. Usability and acceptance can be measured 
by an ultimate test of the quality of a KBS that is the level o f acceptance of the 
system by the users, and the extent to which they depend on it for consultation. 
Design architecture, as the final item, depends on the quality standards
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including measures of completeness, modularity, cohesiveness of sub-units, cou­
pling between sub-units, consistency between rules, ease of maintenance, and 
ease of expansion.
All of these items are very important when measuring the value of a KBS. In the 
following section, a decision support system model (DDSS), which can be used 
in residential wet space renovations for the elder people, will be defined based 
on the collected data in the previous chapters.
6.2. A  Design Decision Support System Modei
The field of computer graphics is approaching a turning point and knowledge 
engineering and artificial intelligence are accepted in different areas since. The 
user is able to create such realistic images that they will be able to evaluate the 
aesthetic quality of designed spaces (Timmermans, 1993). Virtual reality systems 
even allow one to walk through non-existent environments. Models for gener­
ating an optimal building layout, subject to architectural constraints, are cur­
rently in use. Models for calculating building costs, visual impact assessment, 
thermal analysis, multi-criteria evaluation and likewise are widely available 
(Timmermans, 1993). It is obvious that a DDSS still has many limitations and can 
not replace a human being in the context of values which are changing in time, 
but at least they can support the user in the field of domains which are not well 
known by the user.
155
Among the many DDSS models, the one proposed in this study aims to help a 
designer who wants to make renovations in a pre-built wet space following the 
changes influencing the capability of elder person. In the following sections, the 
model will be implemented from the starting point of design procedure, 
through the knowledge acquisition process, and conceptual model criticism.
6.2.1. Design Procedure
In its most general formulation (shown in Figure 6.3.), a design procedure 
begins with needs and desires, continues with a design, and ends with a design 
solution (Bernaras, 1994). In this approach, a statement of needs and desires is 
what usually motivates or initiates a design problem. This states a problerr 
and/or what is needed or desired by a customer. The solution is a design 
description which is created during the design process.
DESIGN SOLUTION
Figure 6.3. Basic conceptualisation of design. 
(Adapted from Bernaras, 1994: 503)
If Figure 6.3 is expanded in detail, the design procedure can be recognised as 
in Figure 6.4. A client (any human being) states his problems to an expert (any
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type of designer), who defines these problems as a list of needs and translates 
it to a knowledge environment (his previous experiences, his field knowledge, 
other knowledge types). Then he provides an answer from the knowledge envi­
ronment and reaches a solution according to the requirements. Finally, he pre­
sents this solution to his client. If the solution is satisfactory for the client then the 
design is realised and the procedure ends (until a new need appears). 
Otherwise, the whole procedure starts from the beginning and continues until 
a satisfactory solution is found.
Figure 6.4. Design procedure with basic relations.
It is obvious that the needs and desires of a person is under the influence of per­
sonal characteristics, including physical, intellectual and psychological proper­
ties, and environmental characteristics, including nature and built-in environ­
ment, as in Figure 6.5.
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ENVIRONMENTAL
CHARACTERISTICS
PERSONAL
CHARACTERISTICS
DESIGN
c DESIGN SOLUTION
Figure 6.5. The influencing components of needs and desires.
The design solution at the end in Figure 6.5. effects the environmental charac­
teristics since it becomes a part of the environment in spatial design and this 
phenomenon goes on in a loop. Unlike the environmental characteristics, the 
personal characteristics are not influenced by the design solution but by the 
time. As it is stated in the previous chapters, the effect of time on the physical, 
the intellectual and the psychological characteristics is very dynamic, especially 
in two periods of human life; childhood and elderhood.
The personal and environmental characteristics have been defined in this study 
through the information collected in previous chapters and they will be used in 
the knowledge acquisition process discusssed in the following section.
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The knowledge environment shown in Figure 6.6. is an expansion of the knowl­
edge acquisition process given in Figure 6.1. The relevant media, domain and 
community are in a close relationship with each other. The relevant media is 
the design guide books, written by the experts in the field of aging and archi­
tectural design who are the relevant part of the relevant community. By using 
the information coming from the relevant media and community, a question­
naire was prepared to define the relevant domain of this study. A group of sam­
ples were chosen among the elder people who are the users of wet spaces and 
thus, they are also the other part of the relevant community.
On one hand, personal characteristics are defined under the ergonomic vari­
ables (age, sex, stature, and disability - intellectual disability, physical disability 
and related assisting devices), cultural variables (birth place, education level and 
family) and economic variables (personal income). The environmental charac­
teristics, on the other hand, are defined under the house variables (year spent 
in a house, owning the house, number of people living in the house and wet 
spaces- kitchens, bathrooms and toilets-). In the beginning of the field research 
on the relevant community (elder people), all of the mentioned variables were 
supposed to have an influence over the relevant domain. The environmental 
characteristics related to kitchens, bathrooms and toilets are obviously deter­
mining the library of furniture and the requirements of the knowledge acquisi­
tion process.
6 .2 .2 . Knowledge Acquisition
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However, after the statistical analysis (Appendix B), it was found out that only 
some of the personal characteristics have an influence on the environmental 
characteristics (Table 5-10) and, thus, can play a determinant role on the knowl­
edge-base. Some of the personal characteristics have more effect on the suc­
cess of the environmental renovation decisions than some others. These rela­
tions can be seen in a more detailed manner in Figure 6.7. and Figure 6.8.
In kitchen areas (Figure 6.7.), the doorway unit renovation decision, which is 
composed of entrance door of the kitchen and threshold objects, is effected by 
the type of assisting device, which is used by the elder person. The floor unit 
renovation decision, showing the floor finish material, is the unit which is effect­
ed by the most number of variables, including the user's; being female or male, 
being born in a big city or in a town or in a small village, having a degree from 
a higher education level, and having different compositions of motor disabilities. 
The cooktop unit renovation decisions, which is composed of stove, oven, 
hood, and a mirror on the back wall, is only effected by the assisting devices, 
used by the elder people.lt is worth to mention that the cabinet units' renova­
tion decisions, which are including all the storage units in the kitchen, is not 
influenced by any of the variables, although they were mentioned as the most­
ly renovated parts of the kitchens in the previous chapter. The sink unit renova­
tion decisions, which is composed of sink, tap, and drain stone, is influenced by 
the people from different sexes and by the usage of different assisting devices. 
The success of spatial arrangement units' renovations decision, including the 
removing balcony door for enlargening the space, connecting the kitchen to 
another room or moving one of the walls towards inside or outside of the
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kitchen area, shows significant difference, if it is done by different sexes, differ­
ent personal income groups and different people using different assisting 
devices. The working triangle, which is very important for the efficiency of a 
kitchen, is only effected by education variable. Finally, the electrical utility sys­
tem, including the light sources, the switches and outlets, is not effected by any 
kind of variables.
In Figure 6.8., the bathroom-toilet units are shown with the influential relations 
of the personal characteristics. Although the design guides (Mace, 1991; 
Rascko, 1982) are always mentioning the importance of bathroom doors, 
opening towards the outside of the bathroom area, none of the variables are 
influencing the doorway renovation decisions. Unlike the kitchen floor unit, 
bathroom-toilet floor unit renovation decisions are influenced by only the peo­
ple from different sexes. The tub/shower unit renovations, which is composed 
of the tub or shower area, the faucets, the seating units, and the grab bars, are 
influenced by the user's; being from different sexes, having-different education 
level, having different personal income and having different types of motor dis- 
ability.The bathroom cabinets, every type of storage units in the bathroom area, 
are influenced by the most number of variables. People from different age 
groups, sexes, birth places, education levels, personal income levels and motor 
disabilities have different effects in renovation decisions of bathroom cabinets. 
The spatial arrangement of bathroom-toilet areas, which is including the 
changeof sanitary units and/or removing a wall for enlargening, are not influ­
enced by any of the variables. The lavatory unit renovations, which is includihg, 
the lavatory, water pipes, faucet, faucet control, mirror medical cabinet, towel
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bar and an outlet, is influenced by the people from different sexes and differ­
ent income groups and age. The water closet unit, including water closet, 
syphon, grab bars and toilet paper holder, is under the influence of same vari­
ables like the lavatory unit. The final item of the bathroom-toilet spaces is the 
electrical utility system with one difference from the kitchen's electrical utility sys­
tem. The design guides (Mace, 1991; Raschko, 1982), mention the importance 
of emergency call buttons in the bathrooms. Therefore, the electrical utility sys­
tem unit of the bathroom-toilet areas is including the emergency call buttons, 
and this system is under the influence of age, sex and birth place.
All this information is used in the domain specification process, which defines 
the requirements related to the domain, the library of objects related to the 
domain and the rules between the objects as shown in Figure 6.9. The system 
interacts through a set of choices and the user can let the system to understand 
which part of the residence will be designed with respect to which type of user. 
The specification of domain is done after a few levels. From the need and 
requirement definitions to the specification of the library-and furniture set (Figure 
6.6)-the forward search is very suitable, since the necessary domain knowledge 
can be reached only by this method.
The specified domain communicates with a library which contains a set of
objects-furniture (Figure. 6.6). These objects are the conceptual images of the
furniture and other interior elements which are determined by the relevant
media. The objects related to the same unit and the units of the same wet space
are clustered according to their qualitative and quantitative properties, and
physical and conceptual relations (Figure 6.10.).
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Figure 6.10. Relations between two objects in the same unit.
Each object in each unit is classified hierarchically according to its importance in 
the space. Then a map, which spatially clusters entities and attributes within a 
sub-domain and which prompts the expert to add higher-level entities structur­
ing the domain (Rappaport et al., 1990), is used while stating the physical and 
conceptual relationship rules of each object.
These objects are used as design tools and they can provide the linguistic stan­
dard between the user and the computer. There are two implication of the word 
'linguistic'. One is 'language' which consists of the symbols to be used for com­
munication. The other is 'communication' which is the information transforma­
tion to reach the same knowledge. Here, the user can make use of the con­
ceptual images of objects in order to do his/her conceptual design. 
Metaphorically, it will be Just like gathering the letters of a word and the words 
of a sentence.
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The rules related to the quantitative properties determine the physical dimen­
sions, and number of the objects according to the specified domain. In the qual­
itative properties, the required characteristics of an object are specified, e.g., the 
material suitable for an object. The physical relations among objects determine 
a suitable place-in the coordinate system-for an object with respect to the other 
objects in the same unit and conceptual relations are the functional relations 
between the group of objects disregarding the real shapes and exact places of 
each item.
A function-graph, which shows the primary and secondary functions, without 
cross intersections, depending on the object, is used to define the conceptual 
design of each unit. These graphs are expected to help the designer to under­
stand the conceptual relationships between two or more objects. These func­
tion graphs are used in the criticism part of the model which is an important 
part of DDSS.
6.2.3. Criticism in the Model
After the objects, related to the specified domain, space and function-are 
defined, the designer creates his conceptual design by using these objects 
(Figure 6.11). Then, the system criticises the conceptual model and if there is an 
inefficient relation among the objects as in Figure 6.12; the system criticises the 
design with respect to the acquired knowledge during the knowledge acquisi­
tion process, and the rules which determine the relationships and properties of 
each object. It warns the designer on the intersection points, and the designer
168
corrects the places of the objects to reach to an acceptable solution, as in Figure 
6.13.
KNOW LEDGE
A Q U IS IT IO N RULES
1
CRITICISM
> SPATIAL CLUSTERING 
- CONCEPTUAL RELATIONS 
IN A  GROUP
HIERARCHICAL CLUSTERING
CONCEPTUAL  
DESIGN SOLUTION
Figure 6.11. Criticism of conceptual design.
In spatial clustering the relations of the objects will be criticised according to the 
rules of physical relations. In concept relations in a group, the conceptual rela­
tions of the objects are criticised with respect to the rules. In hierarchical clus­
tering criticism, the hierarchical importance of the rules are deduced and the pri­
ority is determined according to the rules, against the conflicts. If all the critics 
are positive than the conceptual design will be accepted by the system and solu­
tion is found.
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Figure 6.12. A function graph for conceptual design which is inefficient.
Figure 6.13. A function graph for conceptual design which is efficient..
In this chapter, a design decision support system model has been presented 
based on the information collected in the previous chapters. The knowledge 
acquisition process has been emphasized more than the other parts, since that 
is the fundamental part of a knowledge-based system as Rappaport and Gaines 
mention (1990).
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7. CONCLUSION
In this study, a design decision support system was developed for renovations 
of wet spaces of residences used by elderly people. In order to reach this aim, 
the elderly people were researched and physiological, intellectual and psycho­
logical differences from the other age groups were examined. It was found out 
that there were many kinds of theories explaining the procedure of aging. This 
is important because each of the human beings would be an aged person in 
his/her life. Moreover; the ratio of elderly people to the population is increasing 
day by day, due to many reasons, and it would became twice as much of the 
number in 1990, in the following 25 years.
The housing problems of the elderly people has a close relation with their eco­
nomic conditions, in which they were retired; often, with a very low personal 
income. In order not to be discriminated by society, an elder person prefers to 
stay in a familiar environment, although that environment is not very suitable to 
the occurring disabilities of the aging owner. Therefore, different kinds of reno­
vations were done by the elderly people for a better life in their houses.
It was found out that the renovations in wet spaces of a house was more trou­
blesome than the other parts of the house because of many built-in furniture in
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the wet spaces. When wet spaces were examined, there were three types used 
in houses; a kitchen, a bathroom and a toilet area. Kitchens were the centre of 
houses where the family could come together during the cooking and eating 
procedure. Therefore, a person could get many kinds of help from the other 
family members in kitchens. Bathrooms and toilets, on the other hand, were 
found to be very private areas and people wanted to be alone in these spaces 
as much as possible.
Kitchens have three main activity centres as; refrigerator, to keep the foods, sink 
to wash the foods and dishes, and ccoktop to cook the food. All these centres 
are surrounded by cabinets to keep whatever they could contain. Just like the 
kitchens, bathroom-toilet areas had three main centres, too. These were water 
closet to excrete, bathtub/shower to have a bath, and lavatory to wash hands 
and face. All these central areas had different components related to each other 
at the first level, related to different centre's components at the second level, and 
no relation in some cases. During the design process, these relations must have 
been taken into account in order to create efficient spaces. The design decision 
support system, in this study, was depending on the domain specification which 
was defined by the personal characteristics of the elder people and the envi­
ronmental characteristics of the wet spaces including different units w ith differ­
ent levels of relations.
After the literature research, a field research was conducted among the elderly 
Turkish people to define the different aspects of different people over the design 
renovation decisions. When the questionnaire - stated in Appendix A - was
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analyzed, it was seen that some of the personal variables were dependent on 
some of the design decisions (Table 5.10, Figure 6. 7 and Figure 6.8). For exam­
ple, the age variable was not independent on the renovation decisions of bath­
room lavatory, water closet and electrical utility system, which was one of the 
expected result of this survey. However it was found out that visual disability 
had no relation on the lighting decisions of elderly people, which was an unex­
pected result of this study.
Many design guides state the influence of motor disability and using any kind 
of assisting device were important variables in kitchen and bathroom-toilet 
designs. Therefore, it was not a surprise to find out some significant differences 
among the people with different types of disabilities in kitchen and bathroom- 
toilet renovations.
The sex variable is one of the unexpected domain specifiers of the knowledge 
acquisition process in the system model. Generally, the design guide books were 
stating the changes in the wet spaces disregarding the sex of the user. In this 
study, the female users' approach to the renovation in three of eight kitchen 
units (cooktop, floor finish material and spatial arrangement) were different from 
that of the male users. Furthermore, in six of the eight the bathroom units' ren­
ovations there were significant differences between male and female users. This 
was an important factor that kitchens were under the control of women until 
the last decade but bathroom and toilet usage were common for both sexes. 
However, their preferences were significantly different in bathroom-toilet areas 
more than kitchen areas.
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During the literature research, it was seen that the traditional Turkish wet spaces 
were influenced so much from the Western societies. In fact, both sides had 
advantages and disadvantages according to the conditions they were used in. 
One of the basic error in copying the Western wet spaces, was determined as 
the counter and cabinet height standards which were not suitable to the 
anthropometric data of Turkish people.
In the field research, it was important to observe the suitability of cabinets to the 
stature of users from ergonomics point of view. It was found out that many of 
the elder people who changed their cabinets did not think of the height prob­
lem. As a result, they were using chairs or stools for taking something from the 
higher shelves, which could be very dangerous for an elder person with poor 
balance.
The reason behind this preference could be explained as the cultural tendency 
to keep everything in a cabinet in traditional Turkish houses. However, the 
height of the cabinets in traditional Turkish houses were suitable to the stature 
of people and the family types were allowing the younger people to help the 
elder ones in the house. On the other hand, the participants of the field 
research were mostly living alone or with another elder person and they could 
get help mostly from a hired person who could not be always in the house. 
Another evidence of cultural influence on personal preferences could be seen in 
the significant differences among the birth place groups - big city, town and vil­
lage - in choosing the kitchen floor material, bathroom cabinets and electrical 
utility system of bathroom-toilet spaces. The participants from country side,
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being proud of themselves, mentioned that they preferred shiny tiles, 
'Kalebodur' (a label name used for all shiny ceramic tiles among the people), 
although those tiles were slippery and evaluated as wrong decision in the analy­
sis. They also preferred cabinets in the bathroom to put the towels and many 
other items, which was evaluated as right decision. Finally, they stated that 
intensity of light or the height of light switches were not so much important in 
bathroom-toilet areas, which were evaluated as in the wrong decision category 
during the analysis.
The personal income variable was expected to be a great influence over the 
decisions in renovations because Imamogiu and Imamogiu (1992; 1996) decid­
ed to conduct their research on still working elder people for eliminating the 
income variable in their research. In this study, it was an unexpected result to 
find out that there was a significant difference among income levels in kitchen 
spatial arrangement decisions but no significant difference in bathroom-toilet 
spatial arrangement decisions. Moreover; income was independent of doing 
successful (ergonomics and aesthetic) changes in both bathroom-toilet areas 
and kitchens.
One of the important points related to the income level was that elder people 
preferred to spend their money in kitchen changes compared to bathroom- 
toilet changes. During the interviews, five women participant explained the rea­
son of this preference as the privacy of bathroom-toilet area which is more than 
the kitchen area. They told that their neighbours could sit in the kitchens and 
criticize everything in the kitchen. However; the neighbours were not visiting
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the bathroom-toilet areas as much as the kitchen and did not criticize those 
spaces as the kitchens. As a result, the social environment can be concluded as 
an important factor in renovation decisions which was not researched as a part 
of this study.
Another conclusion of this study can be stated in the domain specification step. 
In this model, the variables effecting the environmental renovations, and there­
fore the knowledge acquisition, were indicated as, age, sex, birth place, educa­
tion, income, motor disability, and assisting devices. The income variable was 
questionable in the context of the system model, although there was a signifi­
cant difference among the different income groups, because, if a person want­
ed to make some changes, then he/she must thought that there would be 
some expenses. Besides, the aim of this model was not to guide the designer to 
make a choice in material of the relevant equipment specified in the library, 
which is a determinant factor on the total cost of a renovation project. Materials 
are always changing day by day and as the time passes mgre and more num­
ber of materials can be used in the equipment.
The feasibility calculation part of this project can be developed in the future on 
a different base like, to find out the most suitable materials for the equipment 
with respect to the size of the project and the income level of the client. There 
are some systems which can calculate the cost of a building or do other types 
of feasibility calculations on the projects, as stated in Timmermans (1993).
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Besides, the end user interaction part of the system can be another research, 
which can be conducted among the designers. At the end of this research, the 
preferences of designers as the end users can be determined and the efficient 
way of user-computer interaction can be found for using this system model. 
Some hyper-media programs can be developed as stated by Rappaport and 
Gaines (1990).
Finally, a further research can be conducted on the effect of mental disabilities 
over the renovation decisions of the elderly people. When the literature survey 
was examined, it was expected that there must be some performance limitations 
in intellectual abilities. In the questionnaire of this study, there were a question 
related to the mental capabilities of elderly people. Howevec during the inter­
view, none of the participants talked about the changing mental capacities 
because of aging. Therefore, a different type of field research can be prepared 
under different conditions and the elderly people's limitations can be measured 
by the questions on the purpose.
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APPENDICES
Appendix A: Questionnaire
TH E  W E T SPACE USAGE OF OVER 60-YEARS-OLD TURKISH  
PEOPLE
Name, Surname:________________________________________________
Address;________________________________________________________
Duration: min. Left Handed Right Handed (
Personal Profile
01. Age: 60-74 ( ) 75-84 ( )
0 2 . Sex: Male ( ) Female ( )
03. Standing H e igh t:___________ cm.
04. Education: llletarate ( ) Only read-write (
Secondary S. ( ) High/Equal
05. Monthly lncome;None( ) Very Low ( )
Middle ( ) Upper Middle { )
06. Birth place: City ( ) Borough ( )
85-t-
Primary S. ( )
) University 
Low( )
H igh( )
Vllage ( )
Disability Profile
07. Is there mental disability?
No ( ) Yes
Forgetting the words ( )
Forgetting the names ( )
Forgetting the numbers ( ) 
Forgetting the addresses ( ) 
Forgetting the memories ( ) 
Forgetting the daily activities ( ) 
Forgetting the personal information ( 
O ther { )
192
0 8 . Is there physical disabilities?
No Yes( )
09. Is there any visual disabilities?
N o( ) Yes
No vision by birth ( )
Low vision by birth ( )
No vision due to an illness ( ) 
Low vision due to an illness { ) 
No vision due to aging ( )
Low vision due to aging ( ) 
Other ( )
10. Is there any audial disabilities?
No ( ) Yes
No hearing by birth ( )
Low hearing by birth ( )
No hearing due to an illness ( ) 
Low hearingdue to an illness ( ) 
No hearing due to aging ( )
Low hearing due to aging ( ) 
Other ( )
11. Is there any amputation?
No ( ) Yes
Finger Left ( ) Right (
Hand Left ( ) Right (
Arm Left'( ) R ight!
Both arms! )
Toe Left ( ) Right (
Foot Left ( ) Right (
Feet Left ( ) Right (
Leg Left ( ) Right (
Both legs ( )
Other ( )
12. What is the reason of amputation?
^ b ir th ! )
By illness ! )
Accident! )
Other! )
93
13. Is there any motor ^ e m  illness?
None( ) Yes
Athritis ( )
Rheumatism { )
Calcification { )
Parkinson ( )
Azheimer ( )
Other( )
14. Has she/he ever had paralyses?
No ( ) Yes
Facial P .( )
Paraplegia ( )
Hemiplegia ( ) Left ( ) Right ( ) 
Quadriplegia ( )
MS( )
Other ( )
15. What is the reason of paralyses? 
Illness! )
/Yicident ( )
Other! )
16. Is she/he using any assisting device?
N o! ) Yes
Eyeglasses! )
/\udial Equip.! )
Cane! )
Crutch! )
Walker! )
Wheekhair! )
Other! )
17. Is there any daily personal activities that she/he cannot perform ty  herself/himself 
because of disabilities?
No! )
Sitting-Standing! )
Taking on/off the clothes! )
Bathing! )
Eating! )
Other! )
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18. Is there any daily house maintenance activities that she/he cannot perfomn by her- 
self/himself because of disabilities?
No( ) Yes
Cooking ( )
Washing the dishes ( )
Washing the cbthes ( )
Sweeping the house { )
Other ( )
19. From whom the sample gets help for the activities?
No one ( )
Other family members ( )
Someone hired ( )
Other! )
House Profile
20. How many people is living in the same house?
/\lone( ) WifeHusbandj ) +Younger( )
21. To whom does the house belong?
Herself/Himself ( ) A family member! ) Rented! )
22. For how many yeans has the sample been living in the house?
0-10 ! ) 11-2 0 ! ) 20+!  )
Other! ) 
Other! )
Kitchen
23. The type of the kitchen: OneWall!
24. Where is the drainage for wet dishes?
On the right-hand side! )
On the left-hand side! )
Both sides can be used! )
Other! )
25. Is there any threshold at the door?
Yes! ) ____________ cm N o! )
26. Is the working triangle right?
Yes! ) No
Because of architecture! 
Because of usage! ) 
Other! )
27. Height of first shelf in base cabinets:______
L-Shape! ) Corridor'! ) LFShape!
28. Height of the tOf>shelf in the wall cabinets:.
195
cm.
cm.
29. Is there La^-Susan in the comer cabinets?
Yes( ) No( )
30. Type of cabinet doors; Swinging { ) BMbId ( ) Sliding { ) Other { )
31. What does the user use in order to get something from the highest shelves?
Nothing { )
Chain/Stool { )
Stair ( )
Wants help from another ( )
Other ( )
32. Height of the electric switches:_____________cm.
33. Did the sample have a chance to mention his/her preferences while the house was 
construaed?
No( ) Yes( )
34. Is she/he happy with her/his decisions now?
Yes ( ) No
Limitations of aging ( )
Changing conditions of life ( )
Other ( )
35. Number of doors one must pass through in order to reach to the kitchen from the
entrance door of the house;_____________
36. Number of doors one must pass through in order to reach to the kitchen fiom the bed­
room of the house:_____________
37. Is she/he made any kind of changes in the kitchen?
No( ) Yes( )
38. Has she/he ever had an accident in the kitchen before the rencvations?
No I Yes
Felt down on the slippery floor ( ) 
Bumed/Boiled ( )
Elearical slanting ( )
Hit to the cupboard door ( )
Other! )
39. Has she/he ever made a change on the kitchen door?
No ( ) Yes
Enlarged! )
Condensed! )
Highered! )
Handle was changed! )
Door type is changed: From_____
Other! )
to
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40. Has sheAie ever made a change on the kitchen door threshold?
No ( ) Yes
Highered ( )
Lowered ( )
Removed! )
Other! )
41. Has she/he ever made a change on the kitchen floor material?
No! ) Yes: From___________________ to
42. Has she/he ever made a change on the kitchen cupboards?
N o ! ) Yes
Changed all with a different form ! )
/Vdded some units! )
Removed some units! )
Changed the height! )
Changed the depth! )
Other! )
43. Has she/he ever made a change in the spatial design of the kitchen?
No I Yes
Did some of the base cabinets mobile! )
Removed some of the base cabinets! )
Removed some of the wall cabinets! )
Changed the places of some of the cabinets! )
Removed the wall of neighboring rooms for enlargement! 
Moved bacl<ward or forward the walls of the kitchen ! ) 
Removed the balcony door for enlargehing the space! ) 
Other! )
44 . Has she/he ever made a change on the water utility ^stem of the kitchen?
N o! ) Yes
Changed the type of sink: From____________ to _____
Changed the height of the sink! )
Changed the place of the sink! )
Insulated the pipes below the sink! )
Changed the tap! )
Changed the place of the tap! )
Other! )
45. Which side of the sink is suitable for the drainage ?
Left! ) Right! ) Both! )
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46. Has she/he ever made a change on the electrical utility tystem of thie kitchen?
No ( ) Yes
Increased the number of lighting units { )
Changed the places of lighting units ( ) 
lixieased the number of outlets ( )
Changed the places of outlets ( )
Changed the height of the outlets ( )
Changed the places of elearic buttons ( )
Changed the heights of elearic buttons ( )
Other! )
47. Has she/he ever made a change on the cooking area?
No ( ) Yes
Changed the cooktop; From_____________ to _______
Changed the height of oven: Lowered ( ) Highered ( 
Changed the control buttons of cooktop/cven ( ) 
Changed the places of control buttons of cooktop/oven ( 
Changed the control buttons of the hood ( )
Changed the place of the control buttons of the hood ( ) 
Raced a tilted mirror on the back wall of the cooktop! ) 
Other! )
48. Has she/he ever had an accident after the renovations made?
N o! ) Yes
Felt down on the slippery floor! )
Bumed/Boiled! )
Elearical slanting! )
Hit to the cupboard door! )
Other! )
49. Why did she/he make those changes?
Prwbus kitchen was not suitable to the habits of the user! )
FYevious kitchen was not suitable to the anthropometry of thie user! ) 
Revious kitchen was too narrow to work in ! )
Previous kitchen was causing some accidents! )
Previous kitchen was not functionable! )
Previous kitchen equipment were old/damaged! )
Other! )
50. Who decided on the renovation and design?
Elder person! ) A designer! ) Other! )
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51 . Is the elder person happy with the changes in the kitchen?
Yes( ) No
Wrong material usage ( )
Wrong design ( )
Boorwor1<manship( )
Other ( )
52. If no renovations were made, why?
Economic situation ( )
She/He is happy with the kitchen ( )
She/He doesnt know what kind of changes can be made ( ) 
The house belongs to another person ( )
Other ( )
Bathroom
53. Is there a threshold at the door of bathroom?
No( ) Yes( )
54. What is the type of the bathroom door?
Bi-fold ( ) Sliding ( ) Accordion Swinging ( ) Other
55. Is the door of the bathroom open towards outside ?
Yes( ) No( )
56. Is there enough space in front of the bathroom for 
changing the direction of the door?
No ( ) Yes ( ).
57. Are the faucet's' design suitable for easy use?
No ( ) Yes ( )
58. Are the faucet's places right?
Lavatory; No ( )
Bathtub: No ( )
59. The height of bathtub apron:
60. The height o f m irror:_______
Yes( ) 
Yes( )
cm.
cm.
cm.61 . The height of electric switches:__________
62. Did the participant have a chance to mention his/her preferences in the bathroom 
while the house was construaed?
No( ) Yes( )
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63. Is she/he happy with her/his decisions now?
Yes ( ) No
Limitations of aging ( )
Changing conditions of life ( )
Other ( )
64. Number of doors one must pass through in order to reach to the bathroom ftom the
entrance door of the house:_____________
65. Number of doors one must pass through in order to reach to the bathroom from the
bedroom of the house:_____________
66 . How does the participant prefer to bath?
Sitting ( ) Standing ( )
67. Is she/he made any kind of changes in the bathroom?
No( ) Yes( )
68. Has she/he ever had an accident in the bathroom before the renovations?
No ( ) Yes
Felt down on the slippery floor ( )
Felt down in the tub/shower ( )
Electrical slanting ( )
Other ( )
69. Has she/he ever made a change on the bathroom door?
No Yes
Enlarged! )
Condensed ( )
Highered( )
Handle was changed ( ) 
Door type is changed: From, 
Other! )
to
70. Has she/he ever made a change on the bathroom door threshold?
N o! ) Yes
Highered! )
Lowered! )
Removed! )
Other! )
71. Has she/he ever made a change on the bathroom floor material?
No! ) Yes: From____________________ to _____
72. Has she/he ever changed the bathtub? 
N o! ) Yes: From________ to
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73. Has she/he ever put grab bars around the bathing area?
No( ) Yes( ) In need of ( )
74. Has she/he ever closed the bathing area?
No ( ) Yes
With curtain! )
With panels ( )
Other! )
75. Is there any seat in the bathing area?
N o! ) Yes
Fixed! )
Mobile! )
Other! )
76. Has she /he ever changed the store units in the bathroom?
N o! ) Yes
/\dded store units! )
Removed store units! )
Changed the form ! )
Changed the height! )
Changed the depth! )
Other! )
77. Has she/he ever changed the spatial plan of the bathroom?
No! ) Yes
Removed a wall for enlargement! )
Moved backward/ forward the wall!s) of the bathroom ! ) 
Changed the places of the units for better circulation! ) 
Other! )
78. Has she/he made any change on the lavatory?
No I Yes
Changed the type! )From. 
Changed the height! ) 
Changed the depth! ) 
Changed the place! ) 
Other! 1
to
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79. Has she/he ever made any change on the lavatory water supply?
No( ) Yes
Changed the form of the faucet ( )
Changed the place of the faucet { )
Isolated the drainage pipes under the lavatory ( )
80. Has she/he ever made a change on the minor?
No ( ) Yes
Put a minor ( )
Removed the minor ( )
Heightened the minor ( )
Lowered the mirror ( )
Enlarged the minor ( )
Diminished the minor ( )
Other ( )
81. Has she/he ever made a change on the first aid cupboard ?
No ( ) Yes
Put a first aid cupboard ( )
Removed the first aid cupboard ( )
Changed the sizes ( )
Changed the place in the bathroom From:______
Other ( )
82. Has she/he ever made a change on the WC?
to
No ( ) Yes
Changed the type ( ) From _ 
Lowered the height ( ) 
Highered the height ( ) 
Changed the place ( )
/\dded grab bars ( )
Other ( )
83. Has she/he ever made a change on the siphon?
No ( ) Yes
Changed the type ( ) From _ 
Lowered the control ( ) 
Other! )
to
to
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84. Has she/he ever made a change on the toilet paper holder?
Noi Yes
Changed the place: Left back ( )
Left side | )
Right back ( )
Right side { )
Other { )
Lowered the height ( )
Highered the height ( )
Other ( )
85. Has she/he ever made a change on the electrical utility system of the bathroom?
No Yes
Increased the number of lighting units | )
Changed the places of lighting units ( )
Increased the number of outlets ( )
Changed the places of outlets ( )
Changed the height of the outlets ( )
Changed the places of electric buttons ( )
Changed the heights of elearic buttons ( )
Put an emergerxy button ( )
Other ( )
86. Has she/he ever had an accident after the renovations made?
No ( ) Yes
Felt down on the slippery floor ( )
Felt down in the shower/bathiub ( )
Bumed/Boiled ( )
Elearical slanting ( )
Other ( )
87. Why did she/he make those changes?
Prevbus bathroom was not suitable to the habits of the user ( )
Previous bathroom was not suitable to the anthropometry of the user ( ) 
Prevbus bathroom was too narrow to work in ( )
Previous bathroom was causing some accidents ( )
Previous bathroom was not functionable ( )
Previous bathroom equipment w ee old/damaged( )
Other ( )
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88. Who decided on the renovation and design?
The Participant ( ) A designer! ) Other ( )
89. Is the elder person happy with the changes in the bathroom?
Yes ( ) No
Wrong material usage ( )
Wrong design ( )
PDorwor1<manship( )
Other! )
90. If tx) renovations were made, why?
Economic situation! )
She/He is happy with the kitchen! )
She/He doesnt know what kind of changes can be made! 
The house belongs to another person! )
Other! )
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Appendix B: Statistical Analysis
Table B-1. Test for variable age and owning the house vs total renovations 
in kitchen, in bathroom and in grand total.
Summary Table for AGE, QUE 50 Summary Table for AGE. QUE 50 Summary Table for AGE, QUE 50
Num. Missing 0 Num. Missing 0 Num. Missing 0
DF 8 DF 8 DF 8
Chi Square 25.621 Chi Square 25.806 Chi Square 37.636
Chi Square P-Value 0.0012 Chi Square P-Value 0.001 1 Chi Square P-Value <0.0001
G-Squared ■ G-Squared ■ G-Squared ■
G-Squared P-Value ■ G-Squared P-Value ■ G-Squared P-Value ■
Contingency Coef. 0.305 Contingency Coef. 0.289 Contingency Coef. 0.260
Cramer’s V 0.226 Cramer’s V 0.213 Cramer’s V 0.190
Table B-2. j 05(; fQf- variable age and renovations in bathroom lavatory.
Done right
W rong/Ignored
Total
Young-Old Old-Old Oldest Total
21 3 0 24
7 6 1 14
28 9 1 38
df= 2
Cal. x2=6.842 >Tab.x^2= 5.99, a= 0.05
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Table B-3. Test for variable age and renovations in WC.
Young-Old Old-Old Oldest Total
Done right 17 2 1 20
W rong/Ignored 6 5 0 1 1
Total 23 7 1 31
df= 2
Cal. x^=5.388 >Tab.%22= 4.60, a= 0 .1
Table B-4. Test for variable age and renovations in bathroom electrical 
utility system.
Young-Old Old-Old Oldest Total
Done right 17 1 0 18
W rong/Ignored 5 2 1 8
Total 22 3 1 26
df= 2
Cal. %2=4.73 >Tab.%22= 4.60, a= 0.1
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Table B-5. F-Test for the variable age vs. renovations in bathroom cabinets.
Young-Old Old-Old Oldest Total
Done right 13 3 0 16
W rong/lgnored 8 2 1 1 1
Total 21 5 1 27
Analysis of Variance Renovations in Bathroom Cabinets
Source Df SS MS
Age 2 1 12.00 56.00
c I2 1 4.17 4.17
Error
Total
2
5
Cal. F2,2=
9.33
125.50
13.06>Tab. F2 2=
4.67
=9.00, a=^  0.1
Table B-6. F-Test for the variable sex vs. renovations in kitchen floor.
Female Male Total
Done right 9 2 1 r
W rong/lgnored 13 3 16
Total 22 5 27
/\nalysis of Variance Renovations in Kitchen Floor
Source Df SS MS
Sex 1 72.25 72.25
c l2 1 6.25 6.25
Error 1 2.25 2.25
Total 3 80.75
C0I. F] 1 = 32. 1 l>Tab. F| 1 = 16.20, a= 0.005
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Table B-7. F-Test for the variable sex vs. renovations in kitchen sink.
Female Male Total
Done right 18 5 23
W rong/lgnored 9 1 10
Total 27 6 33
Analysis of Variance Renovations in Kitchen Sink
Source Df SS MS
Sex I 110.25 110.25
c l2 1 42.25 42.25
Error 1 6.25 6.25
Total 3 158.75
Cal. F, ,= 17.64>Tab. F, , = 16.20, a= 0.005
Table B-8. F-Test for the variable sex vs. spatial renovations in kitchen.
Female Male Total
Done right 13 2 15
W rong/lgnored 8 4 12
Total 21 6 27
Analysis o f Variance Spatial Renovations in Kitchen
Source Df SS MS
Sex 1 56.3 56.3
c l2 1 2.2 2.2
Error 1 12.3 12.3
Total 3 70.8
Cal. F, 1= 4.57>Tab. F, ,=4.050, a= 0.01
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Table B-9. F-Test for the variable sex vs. bathtub/shower renovations in
bathroom.
Female Male Total
Done right 18 4 22
W rong/lgnored 11 2 13
Total 29 6 35
Analysis o f Variance Tub/shower Renovations in Bathroom
Source Df SS MS
Sex 1 132.25 132.25
c l2 1 20.25 20.25
Error 1 6.25 6.25
Total 3 158.75
Cal. F, ,= 21. 16>Tab. F, 1 = 16.20, a= 0.005
Table B-10. F-Test for the variable sex vs. cabinet renovations in bathroom.
Female Male Total ,
Done right 13 4 17
W rong/lgnored 10 1 1 1
Total 23 5 28
Analysis o f Variance Cabinet Renovations in Bathroom
Source Df SS MS
Sex 1 81.00 81.00
c l2 1 9.00 9.00
Error 1 0.00 0.00
Total 3 90.00
Cal. F|' / 1=81 >Tab. F1 1= 16.20, a= 0.005
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Table B -11 . F-Test for the variable sex vs. WC renovations in toilet area.
Female Male Total
Done right 14 3 17
W rong/lgnored 9 1 10
Total 23 4 27
Analysis o f Variance WC Renovations in Toilet
Source Df ss MS
Sex 1 90.25 90.25
c l2 1 12.25 12.25
Error 1 2.25 2.25
Total 3 104.75
Cal. F, j =  40.1 I>Tab. F, ,= 16.20, a= 0.005
Table B-12 .F-Test for the variable sex vs. floor material renovations in 
bathroom.
Female Male Total
Done right 6 1 7
W rong/lgnored 13 3 16
Total 19 4 23
Analysis o f Variance Floor Material Renovations in Bathroom
Source Df SS MS
Sex 1 56.25 56.25
c l2 1 20.25 20.25
Error 1 6.25 6.25
Total 3
Cal. F,_ ] = 9 > Tab. F] 1 =4.050, a= 0.01
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Table B-13. F-Test for the variable sex vs. lavatory renovations in bathroom.
Female
Done right 2 1
Wrong/lgnored 11
Total 32
Male
3
3
6
Total
24
14
38
Analysis of Variance Lavatory Renovations in Bathroom
DfSource
Sex
cl2
Error
Total
SS
169.0
25.0
25.0
219.0
MS
69.0
25.0
25.0
Cal. F, ,= 6.76 > Tab. F, ,=4.050, a= 0.01
Table B-14. F-Test for the variable sex vs. electrical utility system renovations in 
bathroom.
Female Male Total
Done right 16 2 18'
Wrong/lgnored 7 1 8
Total 23 3 26
Analysis of Variance Electrical Utility System Renovations in Bathroom
Source Df SS MS
Sex 1 100.00 100.00
c l2 1 25.00 25.00
Error 1 16.00 16.00
Total 3 141.00
Cal. F, ,= 6.25 > Tab. F] ,=4.050, a= 0.01
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Table EM 5. F-Test for the variable education vs. floor material renovations
in kitchen.
Only read 
& write
Primary
School
Secondary
School
Lycee University Total
Done right 1 3 1 5 2 12
Wrong/Ignored 0 3 3 5 4 15
Total 1 6 4 10 6 27
Analysis of Variance Floor Material Renovations in Kitchen
Source Df SS MS
Education 4 21.60 5.40
c l 2 I 0.90 0.90
Error 4 3.60 0.90
Total 9 26.10
Cal. F4 6 >Tab. F4_4=4.I 1, a= 0.1
Table B-16. F-Test for the variable education vs. working triangle renovations
in kitchen.
Only read 
& write
Primary
School
Secondary
School
Lycee University Total
Done right 0 1 0 4 1 6
Wrong/Ignored 2 6 5 12 7 32
Total 2 7 5 16 8 38
/\nalysis of Variance Working Triangle Renovations in Kitchen
Source Df SS MS
Education 4 54.60 13.65
c l2 1 67.60 67.60
Error 4 9.40 2.35
Total 9 131.60
Cal. F4 4= 5.80 > Tab. F4 4=4. 1 1, a= 0 .1
2 1 2
Table B-17. F-Test for the variable education vs. tub/shower renovations
in bathroom.
Only read 
& write
Primary
School
Secondary
School
Lycee University Total
Done right 1 6 3 8 4 22
Wrong/Ignored 1 2 2 5 3 13
Total 2 8 5 13 7 35
Analysis of Variance Bathtub/Shower Renovations in Bathroom
Source Df SS MS
Education 4 33.00 8.25
c l2 1 8.10 8.10
Error 4 5.40 1.35
Total 9 46.50
Cal. F4 4= 6.1 1 >Tab. F4 4=4.1 11, a= 0.1
Table B-18. F-Test for the variable education vs. cabinet renovations in
bathroom.
Only read 
& write
Primary
School
Secondary
School
Lycee University Total
Done right 1 3 2 6 4 16
Wrong/Ignored 0 2 3 5 1 1 1
Total 1 5 5 1 1 5 27
Analysis of Variance Cabinet Renovations in Bathroom
Source Df SS MS
Education 4 25.60 6.40
c l2 I 2.50 2.50
Error 4 4.00 1.00
Total 9 32.10
Cal. F4 4= 6.40 >Tab. F4 4=6.39, a= 0.05
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Table B-19. F-Test for the variable income vs. spatial renovations in kitchen.
None Very Low Low Middle Upper
Middle
High Total
Done right 0 0 6 3 5 1 15
Wrong/lgnored 1 1 3 2 4 1 12
Total 1 1 9 5 9 2 27
Analysis of Variance Spatial Renovations in Kitchen
Source Df SS MS
Education 5 35.75 7.15
c l 2 1 0.75 0.75
Error 5 5.75 1.15
Total 1 1 42.25
Cal. F5 5= 6.21 > Tab. F5 5=6.05, a= 0.05
Table B-20. F-Test for the variable income vs. bathtub/shower renovations
in bathroom.
None Very Low Low Middle Upper
Middle
High Total
Done right 0 3 6 5 6 2 22
Wrong/lgnored 1 0 8 1 3 0 13
Total 1 3 14 6 9 2 35
/\nalysis of Variance Tub/Shower Renovations in Bathroom
Source Df SS MS
Education 5 61.42 12.28
c l 2 1 6.75 6.75
Error 5 14.75 2.95
Total 1 1 82.92
Cal. Fi5 5= 4.16 > Tab. F5  ^5=3 .45, a= 0 .1
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Table B -21 . F-Test for the variable income vs. cabinet renovations in bathroom.
None Very Low Low Middle Upper High Total
Middle
Done right 1 0 8 3 4 0 16
Wrong/lgnored 0 1 5 2 2 1 11
Total 1 1 13 5 6 1 27
Analysis of Variance Cabinet Renovations in Bathroom
Source Df SS MS
Education 5 55.75 11.15
c l 2 1 2.08 2.08
Error 5 6.42 1.28
Total 1 1 64.25
Cal. Fi5 5= 8.71 >Tab. F5 5=7.15, a= 0.025
Table B-22. F-Test for the variable income vs. lavatory renovations in
bathroom.
None Very Low Low Middle Upper High Total
Middle
Done right I 1 9 5 7 1 24
Wrong/lgnored 0 2 5 2 4 1 14
Total 1 3 14 7 1 1 2 38
/\nalysis of Variance Lavatory Renovations in Bathroom
Source Df SS MS
Education 5 69.67 13.93
c l 2 1 8.33 8.33
Error 5 9.67 1.93
Total 1 1 87.67
Cal. F5 5= 7.21 > Tab. F5 5=7.15, a^= 0.025
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Table B-23. F-Test for the variable income vs. WC renovations in bathroom.
None Very Low Low Middle Upper 
Middle
High Total
Done right 1 2 10 3 5 1 22
Wrong/Ignored 0 0 4 3 2 1 10
Total 1 2 14 6 7 2 32
Analysis of Variance WC Renovations in Bathroom
Source Df SS MS
Education 5 59.67 1 1.93
c l 2 1 12.00 12.00
Error 5 13.00 2.60
Total 1 1 84.67
Cal. F5 5= 4.58 > Tab. F5 5=3 .45, a= 0.1
Table B-24. F-Test for the variable birth place vs. floor material renovations
in kitchen.
Village Town City Total
Done right 1 1 9 11
Wrong/Ignored 2 4 10 16
Total 3 5 19 27
/\nalysis of Variance Floor Material Renovations in Kitchen
Source Df SS MS
Birth Place 2 76.000 38.000
c l 2 1 4.167 4.167
Error 2 1.333 0.667
Total 5 81.500
Cal. F2 2= 56.97 > Tab. F2 2=39.00, a= 0.025
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Table B-25.
bathroom.
1 F-Test for the variable birth place vs. cabinet renovations in
Village Town City Total
Done right 2 4 10 16
Wrong/lgnored 0 2 9 1 1
Total 2 6 19 27
Analysis of Variance Cabinet Renovations in Bathroom
Source Df SS MS
Birth Place 2 79.000 39.500
c l 2 1 4.167 4.167
Error 2 0.333 0.167
Total 5 83.500
Cal. F2 2= 236.526 > Tab. F2 2=> 99, a= 0.005
Table B-26. F-Test for the variable birth place vs. electrical utility system
renovations in bathroom.
Village Town City Total
Done right 1 4 13' 18
Wrong/lgnored 0 1 7 8
Total 1 5 20 26
Analysis of Variance Electrical Utility System Renovations in Bathroom
Source Df SS MS
Birth Place 2 100.33 50.17
c l 2 1 16.67 16.67
Error 2 6.33 3.17
Total 5 123.33
Cal. F2 ,2= 15.826 > Tab. F2 2~9, a= 0.1
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Table B-27. F-Test for the variable motor disability vs. floor material renovations
in kitchen.
None
Others
Only
Arthritis
Only Only Rheum. 
Rheum. Calcif. Arthritis.
All Total
Done right 3 0 0 1 3 4 11
Wrong/Ignored 5 1 1 1 4 4 16
Total 8 1 1 2 7 8 27
Analysis of Variance Floor Material Renovations in Kitchen
Source Df SS MS
Motor Disability 5 30.750 6.150
c l2 I 2.083 2.083
Error 5 1.417 0.283
Total 1 1 34.250
Cal. F5 5= 21.73 > Tab. F5 5=14.9, a= 0.005
Table B-28. F-Test for the variable motor disability vs. sink renovations in
kitchen.
None
Others
Only
Arthritis
Only Only Rheum. 
Rheum. Calcif. Arthritis.
All Total
Done right 8 1 1 3 4 6 23
Wrong/Ignored 3 0 1 0 3 3 10
Total 1 1 1 2 3 7 9 33
/\nalysis of Variance Sink Renovations in Kitchen
Source Df SS MS
Motor Disability 5 41.75 8.35
c l2 1 14.08 14.08
Error 5 8.42 1.68
Total 1 1 64.25
Cal. F5 5= 4.97 > Tab. F5 5=3 .45, a= 0.1
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Table B-29. F-Test for the variable motor disability vs. bathtub/shower
renovations in bathroom.
None Only Only Only Rheum. All Total
Others Arthritis Rheum. Calcif. Arthritis.
Done right 5 1 2 2 4 7 21
Wrong/Ignored 3 0 0 1 4 5 13
Total 8 1 2 3 8 12 34
Analysis of Variance Tub/Shower Renovations in Bathroom
Source Df SS MS
Motor Disability 5 46.667 9.333
c l 2 1 5.333 5.333
Error 5 1.667 0.333
Total 1 1 53.667
Cal. F5 5= 28.27 > Tab. F5 5=14.9, a= 0.005
Table B-30. F-Test for the variable motor disability vs. cabinet renovations in
bathroom.
None Only Ohiy Only Rheum. All Total
Others .Arthritis Rheum. Calcif. Arthritis.
Done right 5 1 1 I 2 5 15
Wrohg/Ignored 4 0 0 I 3 3 1 1
Total 9 1 1 2 5 8 26
Analysis of Variance Cabinet Renovations in Bathroom
Source Df SS MS
Motor Disability 5 31.667 6.333
c l2 1 1.333 1.333
Error 5 2.667 0.533
Total 1 1 35.667
Cal. F5 5= 1 1.88 > Tab. F5 5^= 11.0, a= 0.01
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Table B -31 . x-^Test for the variable assisting device vs. cooktop renovations in
kitchen.
None Eyeglass. Eyeglass. Eyeglass. Eyeglass. Total
Cane Walker Aud. Dev.
Cane
Done right 2 1 0 0 1 4
Wrong/Ignored 3 29 1 1 0 34
Total 5 30 1 1 1 38
df= 4
Cal. %2=l 4.995 >Tab.%24= 14.86, a= 0.005
Table B-32. F-Test for the variable assistihg device vs. doorway rehovations ih
kitcheh.
None Eyeglass. Eyeglass. Eyeglass. Eyeglass. Total
Done right 1 7 0 0 0 8
Wrong/Ignored 1 4 0 0 0 5
Total 2 1 1 0 0 0 13
/\nalysis of Variance Doorway Renovations in Kitchen
Source Df SS MS
Assisting Device 4 45.600 11.400
c l2 1 0.900 0.900
Error 4 3.600 0.900
Total 11 50.100
Cal. F4 4= 12.66 > Tab. F4 4=9.60, a= 0.025
2 2 0
Table B-33. F-Test for the variable assisting device vs. spatial arrangement
renovations in kitchen.
None Eyeglass. Eyeglass. Eyeglass. Eyeglass. Total
Cane Walker Aud. Dev.
Cane
Done right 2 13 0 0 0 15
Wrong/Ignored 2 8 1 1 0 12
Total 4 21 1 1 0 27
Analysis of Variance Spatial Arrangement Renovations in Kitchen
Source Df SS MS
Assisting Device 4 156.60 39.15
c l 2 1 0.90 0.90
Error 4 12.60 3.15
Total 1 1 170.10
Cal. F4 4= 12.42 > Tab. F4 4=9.60, a= 0.025
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Table B-34. F-Test for the variable assisting device vs. electrical utility system
renovations in bathroom.
None Eyeglass. Eyeglass. Eyeglass. Eyeglass. Total
Cane Walker Aud. Dev.
Cane
Done right 0 4 0 0 0 4
Wrong/Ignored 4 12 0 I 0 17
Total 4 16 0 1 0 21
Analysis of Variance Electrical Utility Renovations in Bathroom
Source Df SS MS
Assisting Device 4 141.40 35.35
c l 2 1 10.00 10.00
Error 4 25.00 6.25
Total 1 1 176.40
Cal. F, 4= 5.656 > Tab. F4 4=4.11, a= 0 .1
2 2 2
Regression Plot
Figure B-1. Regression analysis plot for year spent in a house vs 
total number of renovations in kitchen.
Regression Plot
Y= 1 1.084- 1.595 * X; R^2 = .047
Figure B-2. Regression analysis plot for year spent in a house vs. 
total number of renovations in bathroom.
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